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СНЕМІЭТВУ MUSING 


hemistry Musing was started from August “13 issue of Chemistry Today. The aim of Chemistry Musing Із to augment the 
‘chances of bright students preparing for JEE (Main and Advanced) / NEET with additional study material. 

are proposed in various topics of JEE (Main and Advanced) / 
NEET. The detailed solutions of these problems will be published Іп next issue of Chemistry Today. 

The readers who have solved five or more problems may send their solutions. The names of those who send atleast five correct 
solutions will be published in the next issue. We hope that our readers will enrich their problem solving skills through "Chemistry 
Musing” and stand in better stead while facing the competitive exams. 


In every issue of Chemistry Today, 10 challenging 


1. 


JEE MAIN/NEET 
X, Y and Z in the following reactions sequence are 
x Br, water Decolourisati 
eneo, 
Addition product 
X HBr, у №0н > 7 _ [0], CH CH,CH, gac, 
о 


(а) X= CH,CH,CH = CHCH, 
Y = CH,CH,CH(Br)CH(Br)CH,CH,, 
Z= CH,CH;CH, 
(b) X= CH,CH = CHCH, 
Y = CH4CH(Br)CH(Br)CH,, 
Z=CH,CH,CH,OH 
(O) X=CH,CH,CH — CHCH,CH,, 
Y= CRGCHUHGHICHICEG, 
Br 
Z= CH,CH,CH,CHCH,CH, 


OH 

(d) X= CH,CH,CH,CH = CHCH, 
Y= CH,CH,CH,CH,CH,CH,Br, 
Z= CH;CH,CH,CH,OH 


2. А colourless mixture of two compounds ‘A’ and 'B' 


(in excess) is soluble in H,O. ‘A’ turns blue litmus 
red and ‘B’ turns red litmus blue. ‘A’ gives white 
precipitate with ‘B’ which dissolves in excess of ‘B’ 
forming 'C: 'A' when placed in moist air atmosphere 
gives fumes and can form dimer. “А” gives white 
precipitate with NH,Cl and NH,OH which is 
soluble in “В. “А; “В and ‘C respectively are 

(а) AgCl, KOH and KCI 

(b) AICI, NaOH and NaAlO, 

(c) PbCl,, KOH and Al(OH), 

(d) MgCl, NaH and NaAlO, 

. Select reagents and conditions from the following 
list, and choose the correct option listing them in 
the order to convert ethyl 3-oxobutanoate to ethyl 
4-oxopentanoate. 
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(1) Sodium ethoxide in ethanol 
(2) Ethanol + Acid catalyst 


(3) H4O*; Heat 

(5) Mg in ether 

(7) NaBH, in alcohol 
(8) СН; in ether; Zn - Cu 
(9) BrCH;COOC;H; 

(10) (CH;CO),0; Pyridine 


(4) CO, then H,O* 
(6) PBr, 


(а) 1,9,3, then 2 (b) 7,6,5, 10, then 2 
(с) 3,7,6,5,10,then2 (d) 8,3, then2 
For the following sequence of reactions, 


HO—CH;-(CHj,-CH,-C-CH (А) р 
Final product ea p «EO с «Саба 


catalyst. 

If A is treated with excess of NaNH), then final 
product will be X and if A is treated with only one 
equivalent of NaNH;, then final product will be 
Y. (Remaining reagents are reacted as indicated in 
both the cases). Which of the following justify X 
and Y correctly? 

(a) X and Y both are same molecules but X will be 

in higher yield. 
HOCH,(CH,),CH, 


H H 
CH,CH,OCH,(CH,),CH, H 
Y= ok, 


CH,CH,OCH,(CH,),CH, H 
() x- = 


ne сбн 
CH. 
те Pu 
(d) X= HOCH,(CH,),CH,CH,CH,CH=CH, 
CH. CH,CH. 
" НОСНАСН» Знай, гСН. 


CH,CH, 


BEST TOOLS FOR SUCCESS IN 
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5. Consider the following sequence of reactions, 


—— ya Et ысы) Ay G 


(oxoacid) 
вус, (mdd 
с Y {кес 
(oxoacid) ( ° id) 


In the above sequence of reactions C and Z are 

respectively 

(а) H,PO, and Н.РО, (b) HPO, and H,P,0, 

(c) HPO, and HPO, (d) HPO; and HPO, 
JEE ADVANCED 

1 mole ofan ideal gas A(C, „= ЗА) and 2 moles of an 


т 


ideal gas B are (С, = 2 R] taken in a container 
and expanded reversibly and adiabatically from 


9. Hydroxylamine reduces iron(II) according to the 


equation, 

2NH,OH + 4Fe** — №,07 + H,O + аве?” + 4H* 

Iron(II) thus produced is estimated by titration with 
a standard permanganate solution. The reaction is, 
MnO; + 5Ее?* + 8H* — Ма” + 5Fe** + 4H,O 

A 10 mL sample of hydroxylamine solution was 
diluted to 1 litre. 50 mL of this diluted solution 
was boiled with an excess of ігоп(Ш) solution. 
‘The resulting solution required 12 mL of 0.02 M 
KMnO, solution for complete oxidation of iron(II). 
The weight of hydroxylamine in one litre of the 
original solution is — 

(H=1,N= 14, O = 16, K = 39, Mn = 55, Fe = 56) 


1 litre to 4 litres starting from initial temperature of 10, Tn a certain reaction, В" is getting converted to B” + 9* 


320 K. AU for the process is 
(a) -240R (b) 240 R 
(c) 480R (d) -960 R. 
Tollens' reagent is used for the detection of aldehyde 


when a solution of AgNO, is added to glucose with 
NH,OH then gluconic acid is formed. 


Agt + — Ag Ба 08V 


C4H430, + HO — Gluconic acid  2H* + 2e ; 

(Сен 0) Esa a = -0.05 У 
[Ag(NH3)]* + е7 — Ару + 2NH; ; Р.а = 0.337 V 
[Given : 2.303 x RT/F = -0.0591 апа Е ЕТ = 38.92 at 298 К] 
7. When ammonia is added to the solution, pH is 
raised to 11. Which half-cell reaction is affected by 
pH and by how much? 
(а) Ea will increase by a factor of 0.65 from Ед. 
(b) Ea will decrease by a factor of 0.65 from Eya: 
(с) Еа will increase by a factor of 0.65 from Ед. 
(d) Еа will decrease by a factor of 0.65 from E. 
Ammonia is always added in this reaction. Which 
of the following must be incorrect? 
(а) NH; combines with Ag" to form a complex. 
(b) P ned is a stronger oxidising agent than 


(с) ШР Ин EE 
formed. 

(d) NH, has affected the standard reduction 
potential of glucose/gluconic acid electrode. 


© 
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in solution. The rate constant of this reaction is 
measured by titrating a volume of the solution with 
a reducing agent which reacts only with B"* and 
ms In the process, it converts B™* to B^ + 2+ 
and B * 9* to B"~*, At t = 0, the volume of the 
reagent consumed is 25 mL and at t = 10 minutes, 
the volume used is 32 mL. The rate constant for the 
conversion of B"* to B” * 9* is found out in the 
form of xx 1072 min7". The value of xis . 
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GEAR UPC < 


. The compound used for the preparation of UF, in 
the enrichment of 250 is 
(a) AIF; (b) CaF, (c) HF (d) CIF; 
‘The turbidity of a polymer solution measures 
(a) light absorbed by solution 
(b) light transmitted by the solution 
(c) light scattered by the solution 
(d) none of the above. 
. 8 mol of a gas AB; are introduced into a 1.0 dm? 
vessel. It dissociates as, 2АВз о = Аҳа) + ЭВ) 
At equilibrium, 2 mol of A; is found to be present. 
‘The equilibrium constant for the reaction is 
(a) 2 mol? L? (b) 3 mol? L? 
(с) 27 mol? 172 (d) 36 mol? L2. 
For a P-V diagram shown below, 

А 


B с 
| NL 
E 


о 
y— 


Which of the following options is correct? 
(a) AB represents adiabatic process. 

(b) AB represents isothermal process. 

(c) AB represents isobaric process. 

(d) AB represents isochoric process. 


. Chile saltpetre is the ore of 


(a) Ca (b) Na (c) Mg (d) K 
The correct decreasing order of acidic characters of 


the following is 
ш. A 


L CH=CH I. C 


(a) I» II > III (b) II» I» Ш 

(c) III» II» I (d) I» III > II 

. Tetraethyl lead (TEL) in petrol was used as anti- 
knocking agent, which creates lead pollution. In order 
to avoid lead pollution, the substituent of TEL is used 
in unleaded-petrol. The substituent is denoted as 

(a) AK-33-X (b) BK-33-X 

(c) CK-33-X (d) DK-33-X 
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8. 


JEE main 20: 


with Numerical Value Type Questions 


A hydrocarbon of formula, CçH;o absorbs only one 
molecule of H; upon catalytic hydrogenation. Upon 
ozonolysis, the hydrocarbon yields a compound of 


1 
CH,—C—H 


о-с- сн.- сн.- сн, 
The hydrocarbon is 

(a) cyclohexane (b) cydohexyne 
(c) cyclohexene (d) cyclobutane. 


Functionally active form of vitamin D is 
(a) cholecalciferol (b) ergocalciferol 
(c) dehydrocholesterol (d) calcitriol. 


10. Milk turns sour at 40°C three times as faster as at 


11. 


0°C. The energy of activation for souring of milk is 
(a) 4.694 kcal (b) 2.605 kcal 
(c) 6.623 kcal (d) none of these. 


Which of the following molecules is most suitable 
to disperse benzene in water? 


o 
(a) aa Sa чү S ای ی‎ O- Na* 


12. Two ionic solids AB and CB crystallise in the 


r г. 
same lattice. If 4' and С are 0.50 and 0.70, 
r 


B B 
respectively then the ratio of edge length of AB and 
CBis 


(a) 0.68 — (b) 078 (с) 088 (d) 0.98 


13. The hybridisation, oxidation number of central 


metal ion and shape of Wilkinson's catalyst are 
(а) dsp’, +1, square planar 

(b) зр”, +4, tetrahedral 

(с) spd, +2, trigonal bipyramidal 

(d) dsp”, +6, octahedral. 


14. If ху, xp and ху are mole fraction, pressure 
fraction and volume fraction respectively of а 
gaseous mixture, then which of the following 
relations is correct? 

1 1 1 
х — (b) = p= 
ху хм OX 
(c) хм= xp X Xy 

15. What is the value of effective nuclear charge for 45 
electron of zinc atom? 

(а) 2365 (b) 21.15 (c) 435 (d) 8.85 

16. Mercury sticks to the surface of the glass when it 
comes in contact with 
(а) HgO (b) HNO; (c) О; (d) grease. 

17.1n the following reactions sequence, X is 


1 
(а) ху = = 
P 


(a) benzoic acid 
(c) phenol 
18. Roasted gold ore + CN” + Н,О -2> [X] + ОН" 
[X] + Zn —» [Y] + Au 
[X] and [Y] respectively are 
(a) X = [Au(CN),]” ; Y = [Zn(CN).]>” 
(b) X = [Au(CN)4]® ; Y = [Zn(CN)4]- 
(c) X = [ас ; Y = [Zn(CN),]* 
(d) X = [A(CN)4] ; Y = [Zn(CN)g]* 
19. In the following reactions sequence, T is 


Glycerol Hy р Ol, QEN, р KCN), ç 
Hom m 

(a) citric acid (b) ascorbic acid 

(c) tartaric acid (d) saccharic acid. 


20. An ester (А) with molecular formula, СӘН О; was 
treated with excess of CH;MgBr and the compound 
so formed was treated with conc. H5SO, to form 
olefin (B). Ozonolysis of (B) gave ketone with 
formula, CsHsO which shows positive iodoform 
test. The structure of (A) is 
(а) CeHSCOOC;Hs (Ы) CH;OCH;COC4H; 
(c) CH4CO— C;H4— COCH; 

(d) CgHsCOOC Hs 


21. Equal weights of ethane and hydrogen are mixed in 
an empty vessel at 25°C. The fraction of the total 
pressure exerted by hydrogen is 


22. 19 g fused SnCl, was electrolysed using inert 
electrodes. 0.119 g Sn was deposited at cathode. 
If nothing was given out during electrolysis, the 
ratio of mass of SnCl; and SnCl, in fused state after 
electrolysis is____. 

23. The freezing point of 0.02 mole fraction of acetic 
acid in benzene is 277.4 K. Acetic acid exists as a 
dimer. Freezing point of benzene is 278.4 K and 
heat of fusion of benzene is 10.042 kJ mol”. The 
equilibrium constant for dimerisation is г 

24. А stationary Не' ion emitted а photon 
corresponding to the first line of the Lyman series. 
That photon liberated a photoelectron from а 
stationary H-atom in ground state. The velocity of 
photoelectron is x x 10° cm sec ! then the value of x 
C... 

(Ry = 109678 стг!) 

25. The Н- О- Н bond angle in the water molecule 
is 1059, the H—O bond distance being 0.94 А. The 
dipole moment for the molecule is 1.85 D. The 
charge on the oxygen atom is x x 1071 esu-cm then 
the value of x is š 


E E EEE E E EEE E 


1. (d): CIF, is used for preparation of UF, in the 
enrichment of 735 U. 
Uw + 3CIF3(; — UF 6g) + ЗСІЕ С 


2. (с) 

3. (c) : 2AB3g) <= Ayp) + ر382‎ 
Initial 8 “а ы 0 
At eq. 8-2x x 3x 


1 1 
Since, volume = 1 dm? = 1L 
At eq. [А] = 2 mol = x 
^ ТАВ] = 8-2 x2=4M 
[А] 22M 
[B] 23x22 6M 


K= ene 227 mo? E? 


4. (d):In AB process, volume does not change hence, 
it is isochoric process. 

5. (b) 6. (b) 

7. (a): AK-33-X ; its chemical name is 
cyclopentadienylmanganese tricarbonyl. 

8. (с) 9. (d) 

10. (а): T; = 0°C = 273K ; Rate constant = k, 

T, = 40°C = 40 + 273 = 313 К, k; = 3k, 


CHEMISTRY TODAY | APRIL'20 
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ko В, [1 1 ms. 
E = зы: -1) 17. 0: 


A R fi і а Ye 
= log— = [z ui] Br Br 
kı 2.03x21273 313 Bromisaton, NaNO,/HCl 
273x313 
E,= — 49 ^*230x2xlog 3 w Hz 
= 4694 cal = 4.694 kcal Aniline m 
2,4,6- Tribromoaniline + 
и. (с) ма” 
т г, Bi 
12. (9: a: =0.50 and = =0.70 B Br LED x 
а” B < 
hy +h. C,H,OH 
=> 4 -=14+05=15 Br 
r Br (2 
= Sym-Tribromobenzene 2,4,6-Tribromobenzene 
ute sas, ع‎ ущ 1. diazonium chloride 
E м“ for thy 120 18. (a) :2Au + 4CN + H0 + 3 02 — 2[Au(CN);] + 
(х) 
Also, адв =2(r + +1,-)and agg = Ar +т„_) " 20H- 
адв 15. З[АцСМ.І + Zn — [2п(СМ)./” + 2Au 
асв 1.71 (Y) 
13. (a) 19. (а): 
CH;OH сна CH;CI 
тте. a se 1 | | 
14. (с): xy ;n; = Moles of one gas, buc за, Gon М». C—o SEN 
nr = Total no. of moles of mixture of gases нон ња снкі 
^ E: ا‎ раніцах > Glycerol Ф (Q 
Р р. * Pr = Total pressure of mixture of gases сна (ас) CH,C=N 
= З lá = Volume of one gas; но-с-см KN, HO-C-CN зан», 
Ў “ўд Ут = Total volume of mixture of gases ёна снс= 
According to gas equation, aq [2] 
РУ, = nRT (i) CH,COOH 
and, PrVr ў e ^ (ii) HO—C—COOH 
From eqns. (i) and (ii), we get 
CH3COOH 
„30 (i) r= rir v) D 
n = RT sl п = RT nl Cliric acid 
Divide eqn. (iii) by eqn. (iv), 20. (a): 
^ lx Ы ДИВЕ Аа а хх 2CH,M, "T 
m ^" йу W. ў “У (С)-—соос,н, хтон, (С)-{-св, 
4 XM = xp X xy à CH, 
15, (c) : For Zn (Z = 30): 15? 257 2p5 35 зрб 3419 452 E 
For 4s electron : во, "S H,SO, (conc.) 
1 electron shields from the same group, [52777] TCU 
18 electrons shield from the penultimate shell, CH, 
10 electrons shield from the inner shells. (B) alkene 
Different contributions are calculated by using Slater's 
rule as follows : p * HCHO 
1 x 0.35 + 18 x 0.85 + 10 x 1.0 = 25.65 CH, OR 
Effective nuclear charge = Z — С = 30 - 25.65 = 4.35 сво) 
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21. (0.94) : Suppose x р of each gas is present. 
Number of moles of Н; = x/2 
Number of moles of C,H, = x/30 
Mole fraction of H; = 15/16 
Mole fraction of СН; = 1/16 
Pressure exerted is directly proportional to mole fraction. 
*. Fraction of total pressure exerted by Н; = 15/16 
= 0.94 
22. (71.34): 
The redox changes during electrolysis of SnCl, аге, 
Anode ; 2С — Cl, + 26 
Cathode : Sn” + 2e” —> Sn 
Also, Cl, formed at anode reacts with SnCl, to give 
баСі. 
SnCl, + Cl; — SnCl, 
Now, eq. of SnCl, lost during electrolysis = Eq. of Cl; 
formed during electrolysis = Eq. of Sn formed during 
"E oc а 
electrolysis ага 2x10 
г. Eq. of SnCl, formed = 2 x 10? 
Total loss in eq. of SnCl, during complete course 
= Eq. of SnCl, lost during electrolysis + Eq. of SnCl; 
lost during reaction with Cl; 
-2x10?«2x10?-4x10? 
= 19 
Initial eq. of SnCl; = 190/2 
-. Eq. of SnCl; left in solution 
22x10! -4 x 10° = 0.196 
Mass of 50С1, left — 0.196x(190/2) _ 
Mass of SnCl, formed 0.002 x (261/2) 


2 
23. (3.39) : For benzene, К; = е... ЖШН 
1000 AH g (cal/ g) 
_ 78x взїїх (278.4). 
1000 x 10,042 x 10? 
= 5.0 K molality”! 
Also, AT = 278.4 - 277.4 = 1.0 
For acetic acid in benzene, 
2CH,COOH == (CH4COOH); 
: 0 
c-a) (Ca)/2 
_Ca/2_ «Ф 
(1-a)? 
where, œ is degree of association. 
Also, AT = Кух molality x [1 — (а/2)] (ii) 


(r Total particles at equilibrium = 1 — a + ў = 1-$) 


=2x107 


71.34 


Given, mole fraction of acetic acid = 0.02 = 
n+N 


x] Mole fraction of benzene = 098 = 
n+N 
Now, molality of acetic acid in benzene = 1000 
E: w x 1000 ے‎ ۴1000 2002x100 4... n 
тхЖ хм NxM 098x78 
M 
г. From eqn. (іі), 
1 = 5 x 0.262 x (1 - 0/2) 
^ 0-048 
From eqn. (i), (Assuming, molarity = molality), we get 


= 0.262 x 0.48 - 
2x (0.262)? х(1- 0.4в)? 
24. (3.09) : Photon energy liberated from Не" = hc/A. 


In first ве of Lyman series, E= кей, x 2 | 1 — 1.) 
1 


3.39 


с 


= 6.626 x 1072? x 3.0 x 10" x 109678 x 2? x[3/4] 
= 6,54 x 10! erg 
‘This energy is used in liberating electron from H-atom 
from ground state and therefore, 
6.54 x 107! = E, of H + К.Е. of electron given out 
К.Е. = 6.54 x 107! _ E, of H 
= 6.54 х 107! - 13.6 x 1.602 x 107? 
= 6.54 x 10°! _ 2.178 x 10-1 


= 4.362 x 10711 erg 
^ (ў) = 4.362 x10 
-11 
ах 12 = 436210 x 
9.108 x 10~ 


^ u= 3.09 x 10° cm sec! 


25. (3.23) : Given bond angle in water molecule is 
105°, 


о 
gig 


Ho) = {н + DH + 2p? cos (105°) 


Since, HO has two vectors of O—H bond acting at 
105°. Let dipole moment of O—H bond be ‘a’. 


л 1855 мда + cos105%) 
ог а, іе, цон = 1.52 debye = 1.52 x 107!8 esu cm 
Now, Ho—n = ё x d 
1.52 x 10718 = 8 x 0.94 x 1075 
^ 8 = 1.617 x 1071? esu 
Since, О acquires 28 charge i.e., one $ charge from 
each bond and thus, charge on O-atom 
= 28 = 2 х 1.617 x 101? = 3.23 x 1071 esu-cm. m 
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JEE Main 


NUMERICAL VALUE TYPE QUESTIONS 


1. 


. 0.4 g of an organic compound was 


A plant virus is found to consist of uniform 
cylindrical particles of 150 A in diameter and 
5000 A long. The specific volume of the virus is 
0.75 cm?/g. If the virus is considered to be a single 
particle and its molar mass is x x 107g mol! then 
thevalueofxis ——. 


. A solution containing 4.5 mmol and 15 mmol of 


Cr,07 and Cr*trespectively and shows a pH of 
2.0. The potential of half reaction is " 
(Standard potential of the reaction is 1.33 У.) 

and 
ammonia evolved was absorbed into 50 mL of N/2 
Н;80,. The residual acid solution was diluted with 
water to make the volume 150 mL. 20 mL of this 
solution required 31 mL of N/20 NaOH solution for 
complete neutralisation. The percentage of nitrogen 
in the compound is š 

The standard enthalpy of the decomposition of 
N20; to NO; із 58.04 К] and standard entropy of 
this reaction is 176.7 J/K. ‘Therefore, the standard 
free energy change (in kJ) for this reaction at 25°C 


A compound with molecular formula, C4H190; 
is converted by the action of acetyl chloride to 
a compound with molar mass 190. The original 
compound consists of —OH groups _ . 

The conductivity of a saturated solution of СаЕ; is 
3,86x 10? S cm”! and that of water used for solution 
is 0.15 x 107 at 291 К. If ionic conductances 
of Са?” and Е at infinite dilution are 51.0 and 
47.0 S cm? eq'! then the solubility of CaF in 
solution is x x 107g 11, The value of x is А 
n-Butane is produced Бу monobromination of 
ethane followed by the Wurtz reaction if the 
bromination takes place with 9096 yield and the 
Wurtz reaction with 85% yield. Then volume (in 
litres) of ethane at NTP required to produce 55 g of 
n-butane is 
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8. Iron sulphide is heated in air to form A, an oxide of 
sulphur. A is dissolved in water to give an acid. The 
basicity of this acid is__. 

9. The gaseous reaction, Aq) — 280) + Cg is 

found to be first order. If the reaction is started with 
DA = 90 mm Hg, the total pressure after 10 minutes 
is found to be 180 mm Hg. The rate constant of the 
reaction is x x 10? s^. The value of x is š 

10.A metal having composition 
[Cr(NH3)4Cl,Br] has been isolated in two forms 
(A) and (B). The form (A) reacts with AgNO; to 
give a white precipitate which is readily soluble in 
dilute aqueous ammonia, whereas (B) gives a pale 
yellow precipitate which is soluble in concentrated 
ammonia. Magnetic moments (spin-only value) of 
both the complexes will be 4 


1. (7.1) : Radius of the cylindrical particle, 
-8 

r= 10x10. 75310 cm 
Length, = 5000 x 1079 cm 

Volume of particle, V = nl 
= 3.14 x (7.5 x 107)? x 50 x 10? = 8.83 x 10717 ст? 
Mass of one cylindrical particle, 
_ V 883x107 cm 

d  075cm)/g 

Molar mass of the particle, M = m x NA (since, virus is 
considered to be a single particle.) 
= (1.18 x 10716) (6.023 x 1023) = 7.1 x 107 g mol! 
2. (1.067) : Cell reaction may be written аз: 
CRO? +14H*+ 6e” —э2Сг* + 7Н,0; п=6 
Now, applying Nernst equation, 


0.0591 ia ery _ 
п — “соў” 
[Cr?*] = 15 mmol = 15 x 10? M 
[Cr,07 ]= 4.5 mmol = 4.5 x 10? M 
pH = - log [H*] = 2; Thus, [H*] = 107 


3 
m - = 1.18 1076 ç 


E=E°- 


0.0591 (15x107) 
1 -3 —2 14 
6 (45x10 ?) (10 7) 
0.0591 og (5X10^5) = 1.067 У 


Е-133- 


Е-133- 


3. (46.81):Letthe volume of N/2 H5SO, left unused 
by ammonia - V mL 

V mL ofthis solution was diluted with water upto 150 mL. 
20 mL of dilute solution is neutralising 31 mL of N/20 NaOH. 
Normality of diluted solution can be calculated as, 
N,V; = NV; 


N 
or Ni X20= 4x31; AN 20 
Normality of 150 mL of acid solution = 


У mL of N/2 H5SO, can be calculated as, 
МУ, = № or ух N 31XN 


31x150x2 e 

у= 300502 _ 23.25 mL 

аза Hence 23.25 mL 

Thus, volume of acid used to neutralised NH; 
= 50 - 23.25 = 26.75 mL of N/2 normality 

This will be volume of NH; liberated with normality N/2. 


%N= 1.4xV XN, .14X2675x1 _ 46.81% 


w 04 
4. (5.39) : Standard enthalpy of decomposition (AH) 
= 58.04 kJ 
Standard entropy (AS) = 176.7 J/K = 176.7 x 10 ? kJ/K 
and temperature (T) = 25°C = 298 К 
Change in free energy (AG) = AH - TAS 
= 58.04 - 298 x (176.7 x 1073) = 58.04 - 52.65 = 5.39 kJ 
5. (2): In acetylation, replacement of -H of -OH 
occurs by CH4CO— group. 


х150 


—OH + Cl-C—CH; з —OCOCH; + HCl 

i.e., H-atom of mass 1 u is lost and an acetyl group of 
mass 43 u is added. Net gain, 43 - 1 — 42 for every acetyl 
group introduced. 

Mass difference of final to original = 190 - 106 = 84 
Therefore, number of -OH groups in the original 
compound = 84/42 = 2 

6. (1.99) : Kcap, + water = 3.86 x 1075 


Kyater = 0.15 x 1075 
Kap, = 3.86 x 1079 - 0.15 x 105 = 3.71 x 105 S cm”! 


A cag; Ход 2X p- = 51.0 + 2(47.0) = 1455 cm? mol 1 


Solubility of CaF, 

«x1000 371х1075 x 1000 ET 

ES = mol Ú 
Ао, 145 


(Mol. wt. of CaF = 78) 


31x10? x 1000 - "m 
- Tas x78gL =1.99х10 gL 


7. (55.5): ај + НВг 

2C,HsBr + چ‎ сіно +2NaBr 

2x109g ET! 2х109 
re PP MÓÀ کے ے‎ x55g 
ethyl bromide. 58 

As the yield is 8596 , the actual ethyl bromide required 
Ж =243.2g 

243.2 g of ethyl bromide will be produced from 
= z x 243.2 = 66.93 g ethane 

As the yield is 90%, the actual ethane required 


АЮ «6693-7437 g 
90 74.37 


Volume of the ethane at NTP =— —— 30 — 22.4 = 55.5 L 
8. (2): 4FeS;j+11Oj— 2Fe,03 +8SO; 

) 
SO, EOE, mê ea 


(Acid) 
ЧИНИИ... H,SO; is two. 
9. (L15): Ад > 285 +С 
Initial pressure : РА 
Final pressure : РА-Р » 


Total pressure = рд — ET my ^ 
Pa = 90 mm Hg; Теп, рд + 2p = 180 
180 — 90 
p= =45 mm Hg 
2303, Pa 2.303, 90 
; = BA-P 10x60 Ë 45 
10. (3.87):Since (A) when treated with AgNO; forms 
a white ppt (of AgCl) which is readily soluble in dil. 
NHjçag) so, (A) has atleast опе СГ” ion (ionisable chlorine 
atom), Moreover, since the coordination number of 
chromium is 6 so, the formula of the compound (A) is 
[Cr(NH3),BrCI]CL 
Since, compound (B) when treated with AgNO, forms 
a pale yellow ppt (of AgBr) soluble in concentrated 
NHs(5, so, (В) has a Вг (ionisable bromine atom) in the 
on sphere. So, the formula of compound (B) is 
[Cr(NH3)4CL]Br. Cr in both A and B is in +3 state іе, CF”, 


3d 4s 4p 
ce TTT TT pote Pe ободо 
— Ar аа 
In both cases 25р? hybridisation occurs 


Spin magnetic moment of A or В: 
In both cases n = 3 (n = number of unpaired electrons) 


-. Spin magnetic moment = dnin«2) 
= 33+2) 2 3x5 = 415 or 3.87 B.M. 
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k= =1.15x 1073 7! 


ФФ 


Which of the following ions does not exist? 

(a) [SiC] (b) [Се] 

(c) car (d) [SnCl?- 

. In which of the following reactions there is no 
change in oxidation number? 

(a) SO, + 2H,S  2H,0 + 35 

(b) 2Na + О, - Na,O, 

(с) Na,O + H,SO, — Na,SO, + H,O 

(d) 4KCIO, > 3KCIO, + KCl 

. A compound has a haemoglobin-like structure. 
It has one Fe atom. It contains 4.6% of Fe. ‘The 
approximate molecular mass of the compound is 
(a) 1100 g mol `! (b) 1217.4 g mol! 

(c) 1428.8 g mol! (d) 1612.5 g mol! 

Two elements whose electronegativities аге 1.2 and 
3.0, the bond formed between them would be 


(a) ionic (b) covalent 
(c) coordinate (d) metallic. 
. White lung cancer is caused 
(a) paper (b) as 
(c) silica (d) none of these. 


. Periodic oxidation of 1,2-cyclopentanediol is 


о 
ral Ва 
о 


о 


(c) q 
о 


. Teflon, styron and neoprene are all 

(a) co-polymers 

(b) condensation polymers 

(c) homopolymers (d) monomers. 


[e] 
lI lI 
(d) CHCH,CH,CH,CH 


. The e.m.f. of the cell, 


Zn | Zn?*(0.01 M) || Fe?! (0.001 M) | Fe 
at 298 K is 0.2905 V. The value of the equilibrium 
constant for the cell reaction is 
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Get Ready for 


10. 


1. 


NEET 


PRACTICE PAPER 2020 


(a) jam (b) 3988 
©) 100225 Ф 100091 


For a particular reversible reaction at temperature 
T, AH and AS were found to be both positive, If 
T, is the temperature at equilibrium, the reaction 
would be spontaneous when 

(a) T=T, (b) T,» T (с) T» T, (d) T, - 5T 


The degeneracy of hydrogen atom that has energy 
R 
equal to = (where, R; із Rydberg constant) is 


(a) 4 (b) 6 (c) 9 (d) 12 

An ideal gas at pressure P, in a vessel. If the masses 
of all the molecules are halved and their rms speeds 
doubled, the resulting pressure P will be 

(а) 4) (узр, (OR, (d) руг 


12. Among CaH,, NH, NaH and В.Н, which are 


13. 


covalent hydrides? 
(а) NH, and BH, (b) NaH and CaH, 
(c) NaH and NH, (d) СаН, and В.Н, 
OCOCH; 
The compound COOH is used as a/an 
(a) antiseptic (b) antibiotic 
(c) analgesic (d) pesticide. 
14. Haworth’s projection of &-D-glucose is 
6CH,OH *CH,OH 
H É H Ба он 
(a) 4 1 (b) 4 1 
н онн 
но E OH HON H 
Н ОН Н ОН 
(с) both of these (d) none of these. 


15. Two nodal planes аге present in 
(а) m*2p, (b)o2p, (с) 2p, (d) лар, 

16. Anti-Markovnikov's addition of HBr is not observed 
in 


{b) 1-butene 
(d) pent-2-ene. 


(a) propene 
(c) but-2-ene 


17. K,/K, for the reaction, 
CO + 1/20, = CO, is 


(a) JRT (b) 2 
(c) 1 (d) none of these. 

18. Which of the following xenon compounds has the 
same number of lone pairs as in I; ? 

(a) XeO, (b) XeF, (c) XeF, (d) XeO, 

19. For a second order reaction in which both the 
reactants have equal initial concentration, the time 
taken for 2096 completion of reaction is 500 seconds. 
What will be the time taken for 6096 completion of 
the reaction? 

(a) 500 sec (b) 1000 sec 
(c) 3000 sec (d) 1500 sec 

20. Arrange (I) Ce?*, (П) Та?" (III) Pm** and (IV) Yb?* 
ini ing order of their ionic radii. 

(a) IV«III«I«H (b) 1< IV < III < II 
(c) IV«II«II«1 (d) II <I <I< IV 


21. The correct order of the packing efficiency in 
different types of unit cells is 
(a) fcc < bec < simple cubic 
(b) fec > bec > simple cubic 
(c) fcc < bec > simple cubic 
(d) bec < fcc > simple cubic. 


22. Which of the following is least basic? 


ө os (0) w 0 ano) 
TORTETO 


23. А 0.001 тоја! solution of Pt(NH,),Cl, in water has 
a freezing point depression of 0.0054 °C. If K; for 
water is 1.80 “С m~’, the correct formulation for the 
above molecule is 
(a) мна (Ы) [P(NH.),CLJCI, 

(c) [Pt(NH),CIJCl, (d) [Pt(NH,),Cl,] 

24. Anhydrous mixture of KF and HF contains which 
type of ions? 
(a) K*, H*, Е 
(с) КН“, F- 


Чат 


(b) (KE)* (HE) 
(d) K*, HF; 


25. Gold numbers of protective colloids А, B, C and 
D are 0.50, 0.01, 0.10 and 0.005 respectively. The 
correct order of their protective powers is 
(а) D«A«C«B (b) C<B<D<A 
(с) A<C<B<D (d) B<D<A<C 


26. For the following conversion, X will be 


" QH OCH, 
es * | І 
n6 C— cH, > не-е сн, 
с сн, 


H, 
(а) CH,OH, H,SO, 
(b) СН.ОН, СН.О Nat 
(c) H,O/H,SO, followed by CH,OH 
(d) CH,MgBr /ether followed by H,O* 

27. The major role of fluorspar (CaF,) which is added 
in small quantity in the electrolytic reduction of 
alumina dissolved in fused cryolite (Na,AIF,) is 
1. asacatalyst 
2. to make the fused mixture very conducting 
3. to lower the fusion temperature 
4. to decrease the rate of oxidation of carbon at 

the anode. 
(a) 2,3 (1,2 (0 2,3,4 (d) 3,4 
28. The final product D in the given sequence of reactions is 


c 
‘ee А уд. 2985 ,p. Аскон „C 
<S 

гас yp 


-H 


(b) tetralin 
(d) naphthalene. 


(a) benzene 
(c) decalin 


29.In the given conformation C, is rotated about 
Be E 


then the conformation obtained is H H 
(a) fully eclipsed conformation с, 
(b) partially eclipsed conformation 

(c) gauche conformation H H 


(d) staggered conformation. 


со 

30. The correct name of cose co rac, is 
(a) tri-p-carbonylbis(tricarbonyl)iron(0) 
(b) hexacarbonyl iron(III)tricarbonylferrate(0) 
(c) tricarbonyl iron(0) tricarbonyliron(0) tricarbonyl 
(d) nonacarbonyl iron. 

31. The ionic radii of N”, O^", Е", Ма” follow the order 
(a) N > O* >F > Nat 
(b) №- > Nat > 0? > F- 
(с) Nat > О2- > №-> Е- 
(d) О2->Е > Nat > № 

32. 5 g sample of bleaching powder is treated with 
excess acetic acid and KI solution. The liberated 
I, required 50 mL of N/10 hypo. The per cent of 
available chlorine in the sample is 
(а) 355 (b) 7.0 (c) 35.5 


33. MeO CHO + (X) 
{base 


(d) 28.2 


CH=CHCOOH 


The compound X is 
(а) CHCOOH (b) BrCH,COOH 
(c) (CH,CO),0 (d) OHC—COOH 

34. On passing I ampere of current for time t sec 
through 1 litre of 2 М CuSO, solution (atomic 
weight of Cu = 63.5), the amount m of Cu (in g) 
deposited on cathode will be 


It It 
(8) ™=(63.5x96500) ©) "= (3; 25556590) 
1х96500 (d) m- 1 75XIXt 
(31.25xt) 96500 
35. Which of the following structures permits cis-trans 
isomerism? 
(а) X,C=CY, (b) XYC — CZ, 
(с) X,C=CXY (d) XYC — CXZ 
36. For the change, Саш — Cyraphite ` AH = -1.89 KJ, 
if 6 g of diamond and 6 g of graphite are separately 
burnt to yield СО), the heat liberated in first case is 
(a) less than in the second case by 1.89 К] 
(b) less than in the second case by 11.34 kJ 
(c) less than in the second case by 14.34 kJ 
(d) more than in the second case by 0.945 kJ. 


37. 0.8596 aqueous solution of NaNO, is apparently 
90% dissociated at 27°C. The osmotic pressure will 
be (R = 0.082 atm K mol!) 

(a) 2.210 atm (b) 4.674 atm 
(c) 3.049 atm (d) 5.012 atm. 


(c) m= 


o 
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38. In the accompanied 
diagram, Ep, Ep and Ey 1 
represent the energy of 
the reactants, products 
and activated complex 
respectively. Which of the 
following is the activation energy for the backward 
reaction? 


(a) A (b) B (с) С (d) D 

39. Which of the following organometallic compounds 
is б- and n-bonded? 
(a) [Fe(m*-C;H));] (Ы) [PtCl,(n?-C,H,)] 


(c) [Co(CO),NESJ^ (d) AK(CH,), 

40. A cylinder contains nitrogen gas and a small 
amount of liquid water at a temperature 25°C. (The 
vapour pressure of water is 23.8 mm Hg). The total 
pressure is 600 mm Hg. A piston is pushed into the 
cylinder until the volume is halved. What is the 


final total pressure? 
(a) 1176.2 atm (b) 1.55 atm 
(c) 1152.4 atm (d) 1.98 atm 


41. Which of the following ions has correct 
order X - O bond length? (where X is the central 
atom.) 
(a) CIO, 502", роў, SiO 
(b) SiO , POF”, 5027, Clo; 
(с) 5104, РО, CIO;, SOF 
(d) SiOf, SOF, PO?, СО; 
42, Which of the following derivatives of phenol is most 
likely to give effervescence with dilute solution of 


sodium bicarbonate ? 
OH H 
(a) Q Ф NO, 
NO; NO; 
OH OH 
NO; 
© С (d) of 
NO, 


43, The correct sequence of decreasing number of 
n-bonds in the structures of H,SO,, H,SO, and 
H,S,0, is 
(а) H,SO, > H,SO, > H,S,0, 

(b) H,SO, > H,S,0, > H,SO, 
(c) Н,5,0, > H,SO, > H,SO, 
(d) H,S,0, > H,SO, > H,SO, 


44, The number of radial nodes and angular nodes for 
d-orbital can be represented as 
(a) (n - 2) radial nodes + І angular node 
= (n - 1) total nodes 
(b) (n - 1) radial nodes + 1 angular node 
= (n - 1) total nodes 
(с) (n – 3) radial nodes + 2 angular nodes 
= (n -1- 1) total nodes 
(d) (n — 3) radial nodes + 2 angular nodes 
= (n – 1) total nodes. 
45. The solubility order for alkali metals fluoride in 
water is 
(a) LiF « RbF « KF « NaF 
(b) RbF « KF « NaF « LiF 
(с) LiF > NaF > KF > ВЕ 
(d) LiF < NaF < KF < RbF 


1. (с) : Carbon cannot expand its valency beyond 4 
due to unavailability of d-orbitals. 
на +146-2 4362 на 
2. (с): №, + H,SO, — Na,504+ H,O 
3. (b): 1 g-atom of Fe (56 р Fe) is present in 1 mole of 
the compound. 
As 4.6 g of Fe is present in 100 g of the compound. 
^ 56 g of Fe will be present in 70x56 g 


= 12174 of the compound 
4. (a): Electronegativity difference = 3.0 - 1.2 = 1.8. 
If the electronegativity difference is more than 1.7, then 
bond will have ionic character. If the electronegativity 
difference is between 0.4 to 1.7, then bond will have 


polar covalent character and if the electronegativity 
difference is less than 0.4. Then bond will have 


non-polar covalent character. 
5. (b) 
HO 9 
ню, | 1 
6. (9): —— HCCH,CH,CH,CH 
HO 
7. (c) : Teflon (polytetrafluoroethylene), —styron 


(polystyrene) and neoprene (polychloroprene) all are 
homopolymers. 
8. (b): Zn + Fet — y Fe « Zn?* 


0.0591, [Zn2*] 
e [Fe^*] 


Given, E, = 0.2905 
02905= Ey 99591 


Ед = PEL 


0.01 
2 log 0.001 


or, Ef, = 0.2905 + 0.0295 log10 


= 0.2905 + 0.0295 = 0.32 V (7 log10 = 1) 


E, = 0 at equilibrium) 
г Куз 100-32/0.0295 


9. Papel, Milos ioi 
AG should be for a spontaneous reaction. So, 
T » T, in order to make AG negative, because both AH 
and AS are positive. 

10. (c) : Energy in H atom 
But, Given that, E= — Н 
5 W=9 => п=3 


As here, n = 3 thus, there are three orbitals. 
п=3 


be C 


-Ry 
п? 


3 3p 
Опе orbital 
1=0,т=0 J=1,m=-1,0,+1 


ive orbitals 
1=2,т=-2, 
-1,0, +1, +2 


Degeneracy=1+3+5=9 


11. (b): ы. p. E. 
E Jm 2 = er м? 


On dividing eqn. (i) by (ii), 
1 Po or 2P=4P, => P=2P, 


ай) 


2 “зр 
12. (a) : М and B belong to p-block and they form 
hydride by sharing of electrons i.e., by forming covalent 
bond. So, they form covalent hydrides. 
13. (c) : The given compound is acetylsalicylic acid, i.e. 
aspirin which is used as an analgesic. 
14. (a) 
15. (a) : 1*2p, has two nodal planes perpendicular to 
сіст 
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1. (d 2 д з. Ы 4 (d 5 (с) 
6. (d) 7. (d 8. (с) 9. (b Wo 
11. (b) 12. (a) 13. (a) 14. (а) 15. (с) 
16. (b) 17. (8) 18. (а) 19. (с) 20. (cd) 
21. (a,c,d) 22. (bid) 23. (ac) 24. (3) 25. (6) 
26. (3) 27. (а) 28. (с) 29. (а) 30. (4) 
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16. (с) : Anti-Markovnikovs addtion of HBr is 
observed only with unsymmetrical alkenes, ie. 
propene, 1-Ьшепе and pent-2-ene. Since 2-butene is 
symmetrical, therefore, anti-Markovnikov's addtion of 
HBr is not observed in this case. 

17. (d): CO + ЯЯ = Wy 


an-1-(1+)=-} 
2 2 


Since K, = К, (RT) 
K,- K, (RT) 12 
P —(ктүї?, P = L | 
3 "TU (Rr)? «ЕТ 
18. (9 : m EN. 
|» |» 
3 lone pairs 3 lone pairs 
19. (1) i вага second onder reaction, k= £ 
t a(a-x) 
Since x =——=0.2, a=1,t=500s 
аба — 3 
k= 500х102) 500x4 -0 
When х= 60% = 60/100 = 0.6 
1, 06 ы 
= «а 
е У » 
Substituting the value of k from eq. (i) to eq. (ii) 
عا لے‎ = t=3000 seconds 
500х4 t 04 


20. (а) : Ionic radii decrease across lanthanide series 
due to lanthanide contraction. As all ions are in +3 O.S., 
ionic radii will follow the trend of atomic radii. 
^ La» Сез > Pm* > Yb” 
21. (b) : Packing efficiency, 
for sc unit cell = 52.4% 
for bec unit cell = 68% 
for fcc unit cell = 74% 
Thus, the order of packing efficiency is 
fec > bcc > simple cubic. 
22. (a) : NO, is the most powerful electron withdrawing 
group and hence p-nitroaniline is the weakest base. 


AT, 
23, (b): AT, =iKy-m => т” 
_ 0054 _ 
1.80x0.001 


© 
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It means 3 ions are produced on dissociation hence, 
formula must be [Pt(NH,),CL]CL. 

24. (d): KF + HF — НЕ, + Kt 

HF; ion is formed due to hydrogen bonding. 

25, (c) : For a protective colloid, lesser the value of 
gold number, better is the protective power. Thus, the 
correct order of protective power is А < С < В < D. 
26. (а): 


Pr OH OCH, 
CH,OH 
ы Cs “нао,” не—е—сн, 
сн, сн, 


27. (a) : Fluorspar (CaF;) is added in small quantity in 
the electrolytic reduction of alumina dissolved in fused 
cryolite (Na,AIF,) to make the fused mixture more 
conducting as alumina is a bad conductor of electricity 
and to lower the m.pt. of fused mixture as alumina has 


very high m.pt. 
s (0: 
Ç +С == CO = 
Br 
COCO 
tetralin naphthalene 
Br 
CH, H 
H -H H. -H 
29. (с): ^ й 120°, vu 
ря HC ST “н 
cH, cH, 
Gauche conformation 
30. (a) 


31. (а) : Ionic radii of isoelectronic species decrease 
with increase in nuclear charge. Thus, the order is 
М” > 0? > F^» Nat 
32. (а) : meq. of bleaching powder = meq. of Cl, 
= тед. of hypo 
Wa, 


1 
— x 1000 = 50 х-- = wa = 0.1775 
355 10 а, 8 


. Percent Cl, = 9172 X100 = 3.55% 


33. (с) : X is acetic anhydride. This is an example of 
Perkin’s reaction. 

34. (4): According to Faraday’s law of electrolysis, 
mælt or m= Zlt 

where І = current, f = time and 


z= Equivalent weight of substance 
96500 


Eq. wt. of Cu= 92 (> Са?” + 2e” — Cu) 
__635 
7 2x96500 
Now, m= 35XIxt |. 3175xIxt 
2х96500 96500 


35. (d) : The conditions for geometrical isomerism in 
alkene is the two atoms or groups which are attached to 
the particular carbon atom must be different. 


зв. (d): Cp > Ce; AH = -1.89 kf (i) 
Cp +O, СО; АН =-q, К] (ii) 
Cg +O, CO,; АН = -q, kJ Хш) 
Ву eqs, [(ii) - (iii)], we get 
€, > Cc; AH = ~ + q 
-qı + 4 = -1.89 


ог 4-4 = –1.89 for 12g CpG 
Thus, for 6 g Cn , G 
—1.89 
Q- ar Зе 0.945 kJ 
37. (b) : Molecular weight of NaNO, = 85 g mol 
Wx1000 0.85x1000 
Molarity = ху ^ 85x100 
NaNO, solution is 90% dissociated. 
NaNO, == Na* + NO; 
1-09 09 09 
уап! Hoff factor, i = 1 ~ 0.9 + 0.9 + 0.9 = 1.9 
. n = 1.9 x 0.1 x 0.082 x 300 = 4.674 atm 
38. (a) : For backward reaction, activation energy is 
the energy difference between product and activated 
complex. 
39. (c) : Metal carbonyls аге б- as well as t-bonded. 


=0.1 mol L”! 


40. (Б): P, = 600 — 23.8 = 5762 mm of Hg; v=“ 
According to Boyle's law, P, V, = Р.У» 
5762x V, 


Р,= 11524 
The final total pressure = 1152.4 + 23.8 = 1176.2 mm 


of Hg LR. atm 
760 


V, 
=P,x— 
а 


41. (b) : More will be the electronegativity of X, lesser 
will be the bond length of X—O bond. 


42. (b) : 2, 4, 6- Trinitrophenol, which is highly acidic 
gives effervescence with dilute solution of NaHCO,. 
43. (c) : Number of 1-bonds, 

о о 


|| 
-О-5-ОН (л bonds = 4) 


H,S,0, = НО - і 


° 


H,SO, = HO - $ -OH (n-bonds = 2) 


H,SO, = HO - $-0H (n-bond = 1) 
[9] 
44. (d) : For d-orbital, radial nodes = (n - 1 - 1) 
-(n-2-1)-n- 3, angular nodes = | 2 
and total number of nodes = n - 1 
45. (d) : Higher the lattice enthalpy lower will be 
1 
Solubility 
Since the lattice enthalpies of alkali metals follow the 
order Li » Na » K » Rb. 
Hence, the correct order of solubility is 
LiF « NaF « KF « RbF. 
——————————————————————— Ф Ф 


З 


ч COMIC CAPSULE 


Penguinone (C;5H;4O) is an organic 
compound and its name comes from the 
fact that it resembles a penguin. 


solubility i.e., lattice enthalpy ес 
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PRACTICE PAPER 


BITSA? 


1. 2.0 g of oxygen contains number of atoms equal to 
that in 
(a) 4.0 g of sulphur (b) 7.0 g of nitrogen 
(с) 0.5 g of hydrogen (4) 2.3 g of sodium. 
2. Whatis the product [A] in the following reaction? 
CI М ач Mg —» [А] 


@ A 


(b) (Mg ——^— 
(c) Both (a) and (b) (d) None of these 

3. The isoelectric point of a colloidally dispersed 
material is the pH value at which 
(а) the dispersed phase migrate in an electric field 
(b) the dispersed phase does not migrate in an 

electric field 
(c) the dispersed phase has pH equal to 7 
(d) the dispersed phase has pH equal to zero. 

4. The quantity of electricity needed to electrolyse 
completely 1 M solution of CuSO, Bi,(SO,),, AICI, 
and AgNO, each will be 
(а) 2E 6 F, 3 F and 1 F respectively 
(b) 6E 2 F 3 F and 1 Е respectively 
(с) 2R 6 B, 1 F and 3 F respectively 
(d) none of the above. 

5. 100gsample of HCI solution of relative density 1.17 
contains 31.2 g of HCl. What volume of this HCl 
solution will be required to neutralise exactly 5 L of 


x KOH solution? 
(а) 25 mL (b) 29.2 mL (c) 342 mL (d) 250 mL 
6. TUPAC maane oÉ fh ollaring commute je 
1 
شو قو‎ 
SO3H 
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10. 


(a) 6-carboxy-3-oxo-4-sulphohexanenitrile 
(b) 1-cyano-2-oxo-3 sulphohexan-6-oic acid 
(c) 7-cyano-5-oxo-4-sulphoheptan-1-oic acid 
(d) 6-cyano-5-oxo-4-sulphohexan-1-oic acid. 


. Diborane is a Lewis acid forming addition 


compound B,H,2NH, with МН), a Lewis base. 
This 


(i) is ionic and exists as [BH,(NH,),]* and [BH,]- 
ions 

(ii) on heating, converted to borazine, B,N,H, 
(called inorganic benzene). 

Which of the following options is correct for 


diborane? 
(b) Only (ii) 


(a) Only (i) 
(c) Both are correct. (d) None is correct. 


. Copper is extracted from copper pyrites ore by 


heating in a blast furnace. The method is based on 

the principle that 

(a) copper has more affinity for oxygen than sulphur 
at high temperature 

(b) iron has less affinity for oxygen than sulphur at 
high temperature 

(c) sulphur has less affinity for oxygen at high 


temperature 
(d) copper has less affinity for oxygen than sulphur 
at high temperature. 


. The unit cell of a binary alloy composed of 


A and B metals, has a ccp structure with A atoms 
occupying the corners and B atoms 

centres of each face of the cube. If during the 
crystallisation of this alloy, in the unit cell, two A 
atoms are missed, the overall composition per unit 


cell is 
(a) AB, (АВ (с) AB, (d) А,В, 
The correct order of second ionisation 


enthalpy of Ti(22), V(23), Cr(24) and Mn(25) is 
(а) Mn»Cr»Ti»V (b)Ti»V»Cr» Mn 
(с) Cr» Mn» V > Ti (d) V > Mn > Cr > Ti 


1. What is the maximum of light that 
would excite an electron from the п = 1 to the n = 3 
level of atomic hydrogen? 

(а) 1nm (Ы) 107 nm(c) 103 nm (d) 487 nm 
12. 1-Propanol and 2-propanol can be distinguished by 
(a) oxidation with alkaline KMnO, followed by 
reaction with Fehlings solution 
(b) oxidation with acidic dichromate followed by 
reaction with Fehling's solution 
(c) oxidation by heating with copper followed by 
reaction with Fehling's solution 
(d) oxidation with concentrated H,SO, followed by 
reaction with Fehling's solution. 
13. Which are correct statements about P,O, and 
Р.О, 
5 Both form oxyacids H,PO, and HPO, 
respectively. 
(ii) InP,O,, each P is joined to four O and in P,O,y, 
each P is joined to six O atoms. 
(iii) In P,Og each Р is joined to three О and in 
P,O,o each P is joined to four O atoms. 
(iv) In P,Og each P is joined to three O and in 
PO, each Р is joined to five О atoms. 
(a) Only (i) and (iii) (b) Only (i) and (iv) 
(c) Only (ii) and (iii) (d) Only (iii) and (iv) 
14. The compound A on heating gives a colourless gas 
and a residue that is dissolved in water to obtain B. 
Excess of CO, is bubbled through aqueous solution 
of B, C is formed which is recovered in the solid 
form. Solid C on gentle heating gives back A. The 
compound A is 
(a) CaCO, (b) NaCO, 
(c) K,CO, (d) CaSO,-2H,O 
15. К, for HCN is 5 x 1071? at 25°C. For maintaining a 
constant pH of 9, the volume of 5 M KCN solution 
required to be added to 10 mL of 2M HCN solution 
is 
(а) 4mL (b) 7.95 mL (c) 2mL (d) 9.3 mL. 
16. Three different solutions were prepared by 
dissolving same amount of the following complexes 
I, П, Ш in water. The freezing points of these 
solutions were then determined. The correct orders 
of freezing points will be 
І [Co(NH,),(NO,),] 
п. [Co(NH,),(NO,)}?*[Co(NH,),(NO;),]2 
ш. мел ушур е ы 


[Given : К/Н„О) = 1.86 
(а) I» II > III (b) III» II» I 
(c) II >1 > III (d) 1 = II = ш 


17. Which one of the following has ап optical isomer? 
(а) [Zn(en);]?* (b) [Zn(en)(NH,),]”* 


(c) [Co(en),]** (d) [Co(H,0), er) P* 
18. Which one of the following will react fastest with 
Н, under catalytic hydrogenation condition? 
R R R H 
(a) ^^ (b) P 
н Б R 
R R R R 
© = а — 
R H R R 
19. When 50 cc of 0.2 N H,SO, is mixed with 50 cc of 
1N KOH the heat liberated is 
(a) 1146] (b) 57.3 kJ 
(с) 573 kJ (d) 0.573 kJ 


20. Which of the following amino acids contains sulphur 
and is an essential amino acid? 
(a) Isoleucine (б) Methionine 
(с) Proline (d) Glutamine 


21. Which of the following statements is correct 
regarding the slag obtained during the extraction of 
a metal like copper or iron? 

(а) The slag is lighter and has higher melting point 
than the metal. 

(b) The slag is lighter and has lower melting point 
than the metal. 

(с) The slag is heavier and has higher melting point 
than the metal. 

(d) The slag is heavier and has lower melting point 
than the metal. 

22. The heat of formation of CH,OCH,,, is 
[Given : B.E _y = 103 kcal, В.Е. н = 87 kcal 
B.E.c _ o = 70 kcal, B.E = 177 kcal; Heat of 
vapourisation of 1 gram atom of carbon = 125 kcal.] 
(a) -14.5 kcal (b) – 15.4 kcal 
(c) + 14.5 kcal (d) + 15.4 kcal 

23. What is the correct order of decreasing stability of 
the following cations? 

* + 
спіс,  сң-ён-осв, 


a ooch 
(a) П» I» M (b) П» III» I 
(© Ш>1>П (d) 1> II > III 


24. Which has maximum number of oxo groups? 
(а) H,SO, (b) H,SO, (c) H,PO, (d) HPO, 


° 
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25. Morphine, heroin and codeine drugs аге the 
examples of 
(a) tranquilizers 
(b) narcotic analgesics 
(c) non-narcotic analgesics 
(d) antihistamines. 

26. According to Bronsted-Lowry concept of acids and 
bases, a conjugate acid-base pair can exist as 

conjugate pair 


H4+B = BH +A 
Acidl Base2 _Acid2 Basel 


Mark the option in which conjugate pair is not 
correctly matched. 

Species Conjugate base Conjugate acid 
(а) HCO; co? H,CO, 
ноў но, PO} 
(с) NH, Мн NH} 
(d) HS- g HS 

27. d (A) in y following reaction. 


ў ll 
CH,CCH;CHCOCH;CHs E > A 
i. n 
(9) CHs-C— CH,CH;- C-OCH,CR 


CH; 
T i 

(b) CH4— C— CH;CH;- C—CH; 

нс ‚0 

(c) 

нс 

CH; CH3 

(d) CH,-C-CH;CH;-C- CH, 
OH OH 


28. The addition of НСІ to an alkene proceeds in 
two steps. The first step is the attack of H* ion to 
5. C—c portion which can be shown as 

dii. 


(а) нс бн” ес 
(Hf ўс (d) all are possible. 
29, Which of the following lanthanide ions is 
paramagnetic ? 
(а) Ce“ (b) Yb?* 
(с) шэ” (9) Eu?* 


© 
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30. The orbital angular momentum for an electron 
revolving in an orbit is given by OD This 
momentum for an s-electron will be given by 
@ 415 (b) zero 

2 21 
h h 
Ox Ф а, 


31. In the reaction, 
С,02- + MnO; + Н+ — Mn? + CO, + H,O 


which species acts as a reducing agent? 
(a) С,02- (b) MnO; 
(с) Mn?* (d) H* 


32. The monomer of dacron is/are 


(a) Fd —сңонша(Сў-соон 


(b) бу 


(c) HOCH,—CH,OH and Hooc-{O)-cooH 
(d) EC = CF, 
33. Electrode potentials of the given half-cells, 
Pt(H,, р.) | H*(C,) ; Pt(CL, ра | C (Cj); 
Ф ш) Ав] ape» 


(a) will increase on increasing С], С, and С, 
(b) will decrease on increasing C,, С, and C, 
(c) both (а) and (b) 

(d) none of the above. 


34. Which of the following cannot be used for the 
preparation of H,? 
(а) Zn + HCl) э 
(b) NaH + HjO — 
(с) Zn + НМОу ду — 
(d) HCOONa — > 


35. Which о the following orders is not correct? 
(а) BE: C—C<C=C<C=C 
(b) BE:H—F»H—CI»H—Br»H—I 
(c) B.E. : sp — sp > sp! — sp? > sp! — sp? 
(d) BE.: C=C>C=N>N=N 


36. Which of the following statements regarding 

chemical properties of acetophenone are wrong? 

L Itisreduced to methylphenylcarbinol by sodium 
and ethanol. 

IL It is oxidised to benzoic acid with acidified 
KMnO,. 

HI. It does 1 not undergo electrophilic substitution 
like nitration at meta-position. 


IV. It does not undergo iodoform reaction with 


iodine and alkali. 
(a) Only I and II (b) Only II and IV 
(c) Only III and IV (d) Only I and III. 


37, Which of the following statements is false? 
(a) The main reason for river water pollution is 


industrial and domestic sewage discharge. 

(b) Surface water contains a lot of organic matter, 
mineral nutrients and radioactive materials. 

(c) Oil spill in sea water causes heavy damage to 


(d) Oil slick in sea water increases D.O. value. 
38. Graph between log k and 1/T [where k is rate 
constant (in 571) and T is the temperature (in K)] 
is a straight line with OX = 5, Ө = tan“ (1/2.303). 
Hence, E, will be x 
(a) 2. E x 2 cal 
logiok №" 
0 2 за e 
(c) 2 cal 
(d) none of these. 0 1/T 
39. The reaction of benzenesulphonyl chloride with 
ethylamine yields 
(a) N-ethylbenzenesulphonamide, insoluble in 
alkali 
(b) N, N-diethylbenzenesulphonamide, soluble in 
alkali 


(c) N, N-diethylbenzenesulphonamide, insoluble in 
alkali 


(d) N-ethylbenzenesulphonamide, soluble in alkali. 
40. Ionic radii are 
(a) directly proportional to square of effective 
nuclear charge 
(b) inversely proportional to effective nuclear charge 
(c) inversely proportional to square of effective 
nuclear charge 
(d) directly proportional to effective nuclear charge. 
1. (а): Number of atoms in І gram of an element 
_ 6.02310 
At. mass 


x1 


* Number of atoms in 2 grams of oxygen 
_ 6023х10” S 6.023x10? 
16 8 
Number of atoms in 4 grams of sulphur 
_ 6.02310 -— 6.02310" 
32 8 


Number of atoms in 7 grams of nitrogen 
_ £02310" ,, _ 6.02310" 
14 2 
Number of atoms in 0.5 grams of hydrogen 


6.023 x10" 6.023x 1022 
m—  xü&8=— 
1 2 
Number of atoms in 2.3 grams of sodium 
6.023x10?? 6.023x 1023 
=— — =— 
10 
2. (a): CH; -CH;- CH; EN /N* MgCl or 
S g ZnCl, or 2NaCl 


the World! 


ultraviolet rays, is created in nature by 
lightning. When it strikes, the lightning 
breakdown oxygen molecules іп 
the atmosphere into radicals which 
reform into ozone. 

The smell of ozone is very sharp, often described as similar to that 
of chlorine. This is why you get that "clean" smell sensation after a 
thunderstorm. 

Every hydrogen atom in your body is old as they were formed 
likely 13.5 billion years at the birth of the universe. 

At ground zero, before the big bang, the very first 

chemical element was hydrogen. All the other 
followed by fusing hydrogen into helium, which 

then fused into carbon and so on. Approximately 

73% of the mass of the visible universe is in the 

form of hydrogen. Helium makes up about 25% 

of the mass, and everything else represents only 2%. By mass, hydrogen 
and helium combined make up less than 1% of the Earth. 

Can you write your address in the form of chemical elements? 
Sounds interesting! 

Famed chemist Glenn Seaborg was the only person who could write 
his address in chemical elements. He wrote Sg, Lr, Bk, Cf, Am. That's 
Seaborgium (Sg), named after Seaborg himself; Lawrencium (Lr), named 
after the Lawrence Berkeley National Laboratory; Berkelium (Bk), named 
after the city of Berkeley, the home of UC Berkeley; Califomium (Cf), 
named after the state of California; Americium (Am), named after America. 
This time thanks giving goes to Saliva 

Food is а neccessity for survival, however, food that tastes good is one 
of the greatest pleasures of life. You can thank your saliva for this, as 
without that moisture, you wouldn't be able to taste anything. Saliva 
works to break down the foods, which in turn dissolves the chemicals 
onto the tongue's taste receptors. 
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c and y-dihalogen derivatives of an alkane on treatment 
with Mg or Zn or Na give cycloalkanes. 
3. (b): Isoelectric point is that pH value at which no 
migration of dispersed phase takes place under the 
influence of electric field. 
4. (а): CuSO, + 2€ —9 Cu + 5077 
Bi,(SO,), + 6e —> 2Bi + 3502- 
AICI, + 3e —9 Al + 3С 
AgNO, + ^ —9 Ag + NO; 
Since, in 1 M CuSO, solution, 1 M Bi,(SO,), solution, 
1M AICI, solution and 1 M AgNO, solution, 2 moles of 
electrons, 6 moles of electrons, 3 moles of electrons and 
1 mole of electrons are needed to deposit Cu, Bi, Al and 
Ag at the cathode respectively. 
But one mole of electrons = 1 F electricity 
That's why number of Faradays required to deposit 1 M 
of each CuSO, Bi,(SO,),, AICI, and AgNO, solution 
are 2F, 6F, 3F and F respectively. 
5. (a): Normality of HCI solution 

31.2. 1000x1.17 
z——X—————— #10 

36.5 100 
(на) N,V, = N,V, (KOH) 


Vv, = 1 y5xl = 0.025 L= 25 mL 
20 10 


Il 
6. (d): кс-ён,-с-©н-ён,-©н,-©оон 
SO3H 
6-Cyano-5-oxo-4-sulphohexan-1-oic acid 
7. (c): The addition product, B,H,2NH, із 
considered as an ionic product and on heating to 
200 °C, it forms a volatile compound called borazine. 
8. (a): Extraction of copper from copper pyrite ore 
by heating it in a blast furnace is based on the fact that 
copper has more affinity for oxygen than sulphur at 
high temperature. 
9. (d):8 A atoms are present at the corners but 
2 A atoms are missed, 
hence, contribution ofA=6x =$ 
B atoms are present at the face centres, 
hence, contribution of B=6x! =3 


So, AgigB, or AgBay 

10. (c) : The electronic configurations of M* ions are 
Cr*: 1s? 252 2р6 35? 3p5 345 — Stable configuration 
Mn* : 1s? 2522р6 3s? 3p5 3d5 4s! 

V+ : 1s? 252 2p6 352 3p$ 3d? 451 

Tit : 1s? 25? 2р6 35? 3р5 3d? 4s! 


© 
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the second ionisation energy values should exhibit 
the trend, Mn » Cr » V » Ti. But the actual observed 
order is Cr » Mn » V » Ti. Practically, only chromium 
is exceptional and rest others show the normal trend. 
This exceptional behaviour of chromium is due to the 
stable configuration (345) that it achieves after the loss 
of first electron. 


—2л?7?е*т -1312 ف‎ 
11. (c): E, = z kJ mol 
ж Wr? т 
ДЕ = Bana - initial 
aiam kj mol? 
т 
i М - 
AE = -1312| 1 — | kJ mol 
9 1 
в. 1000 3 he hc 
z1312x- x Jatom™ ; AE- A=— 
9 6023x102 am igne аа 
2= 6.626 x 10-34 3,0 x 108 x 5223x107 x9 
1312x8x1000 


= 0.103 x 106 m= 103 nm 


12. (c): 1-Propanol and 2-propanol in presence of 
Cu/A undergo dehydrogenation to give acetaldehyde 
and acetone respectively which can be distinguished 
by Fehling's solution since acetaldehyde reduces while 
acetone does not reduce Fehlings solution. 

In contrast with alkaline KMnO, or acidic K,Cr,0,, 
14 propanol will first give propionaldehyde which will be 
readily oxidised to propionic acid while 2-propanol will 
first give acetone and then on further oxidation will give 
acetic acid. Both these acids cannot be distinguished by 
Fehling’s solution. Option (d) is incorrect since conc. 
HSO, does not bring about oxidation of alcohols. 

13. (a): P,O, + 6H,O —> 4H,PO, 

Р,О + 6H,0 —> 4H,PO, 

In P,Og each P is joined to three O and in P,O,, each P 
is joined to four O atoms. 


14. (a): The reactions сап be summarised as follows : 
A - Я. colourless gas + residue 
Residue + HO — gO yc A 
excess 
This is possible only when A is CaCO,. 
The reactions are as follows : 
CaCO,—À— СО, + CaO 
(A) (colourless gas) (residue) 


CaO + Baa, م‎ 
ых — CaCO; 
(А) 
isa) 
[Acid] 
[Salt] 
| [Асїа] 
lo, E 10 
Ë Acid] 9 + log (5 x 10-19) 
=9 + (0.699 - 10) = - 0.3010 
[Salt] , 
= Ant -0.3010) = 0.5 
[Acid] tilog ( ) 
Suppose volume of 5 M KCN to be added = V cc 
Then total volume of HCN + KCN = 10 + V cc 
In the final solution, V cc of 5 M KCN = (10 + V) cc of 
xM KCN 


15. (c): PH= pK, + log 


9 = -log (5 x 10719) +06 
Salt] 


Molarity of KCN, x = 


Molarity of HCN, y = 


[Salt] _ SVKLO+V) _ 


[Acid] 2010+ V) - 
= V/4=0.5 or V=2cc. 


16. (d): In each case, same number of mole particles 


5V 
10+V 
10x2 
10- У 


are formed so AT, is same. 

Е а ‘X* mol (Only particle formed) 
w w 

. ха = > i 

IL 744 248 ‘X’ mol (3 ions formed) 
W x2 У _ r’ mol (2 ons formed) 
496 248 


17. (c) : Optical isomers rarely occur in square planar 
complexes due to the presence of axis of symmetry. 
Optical isomerism is common in octahedral complexes 
of the general formula, [Ma,b,c,]™, [Mabcdefl, 
[M(AA),]"*, [M(AA),a]", [M(AA),ab]"* апа 
[M(AB),]"*. Thus, among the given options, only 
[Co(en),]** shows optical isomerism. 


& | 
аз leg] 

i 
18. (a) : From amongst given olefins (a) and (b) are less 
stable (Saytzeff's rule). Moreover syn-isomer is more 
reactive than anti-because of steric hindrance. 
19. (d): No. of g equivalents of H,SO, = 0.2 x 50 x 103 


=0.01 g eq. 
No. of g equivalents of KOH = 1 x 50 x 1073 = 0.05 g eq. 


0.01 g eq. of H5SO, = 0.01 g eq. of KOH 

Heat of neutralisation for 1 equivalent = 57.3 kJ g ! eq! 
For 0.01 g equivalent heat released = 57.3 x 0.01 -0.573 К] 
20. (b): Methionine is an essential amino acid which 
contains sulphur. 


aa o 


NH, 

Methionine 
21. (b): Slag is lighter, has lower m.pt. than metal, 
hence it floats and can be skimmed off. 
22. (а): The formation of CH,OCH, may be 
represented as : 

1 

2C + Зна + > Og)  H,C - O - CH; AH =? 
Itinvolves vapourisation of 2 gram atoms of solid carbon 
and breaking 3 moles of Н = Н bonds and i mole of 
O=O bonds resulting in the formation of 6 C - Н 
bonds and 2C - O bonds. Thus, the heat of formation of 
CH, - O - CH, is given by 


AH = (2x 125 + 3x103 + > x177) - (6X 87 + 2x 70) 


-—————— 
Monthly Test Drive CLASS XI 
1. (а) 2. (с) з. (9 4 (b) 5. (с) 
6. (d) 7. (с) 8. (a) 9. (d) 10.(c) 
11. (а) 12. (a) 13.(d) 14. (с) 15.(b) 
16. (а) 17. (Ь) 18. (b) 19.(c) 20. (b,c) 
21. (a,b) 22. (bcd) 23. (b,cd) 24. (7) 25. (5) 
26. (7) 27. (с) 28. (b) 29.(a) 30. (а) 
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23. (a): сну» ён-е сн, сн, ён en, 


Thus, the stability of carbocations decreases in the 
order II > I > Ш. 
24. (а): Oxo group means M—O group. 


T T 
HO — 5 — OH HO —S —OH 
|| 6550) 
o 1-охо group 
(H,SO,) 
2-oxo groups 
o о 
1 1 
HO 5: — 08 но Sj —OH 
H OH 
(H3POs) (EPO) 
1-охо group 1-охо group 


25. (b): Morphine and many of its homologues 
compounds relieve pain and produce sleep. They come 
analgesics, 


under narcotic 


26. (b) 
27. (95 
CH,— сну сну-6-0-снісн, EE, 
ай еа 
CH3;—C—CH,—CH,—C—O—CH,—CH,——> 
ён, 
" ў -CH,CH;O; 
CH ~G—CH,CH,COCH,CH3 “Cades > 
cns НС. 0. о 
HC 
(A) 


28. (b): Addition of HCl to an alkene follows 
Markownikoff's rule and first step is the capture of 
proton by electron clouds of m-bond. 


ZN 
Ne e^ + а 
С=С +H'— jC-C 


29. (d): Ce — [Xe] 4f! 5d! 6s? ; Ce** — [Xe] 
Yb — [Хе] 4f14 6s; Yb?* — [Xe] 4/14 


o 
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Lu — [Xe] 4714 5d! 6s? ; Lu** — [Xe] 4714 

Eu — [Xe] 4f? 6s? ; Eu?* — [Xe] 4f? 

30. (b): The value of І (azimuthal quantum number) 
for s-electron is equal to zero. 

Orbital angular momentum = Ма). А 
Substituting the value of бог s-electron 


aos. S. 
- 90-H) 2 c 


31. (а): Go; * Маб, +Ht — fin + Co, ню 
(rr 
Oxidation number increases (oxidation) 
Reducing agent is that species whose oxidation number 
increases. 
32. (c) 
33. (d): 1/2 H, + Ht +e 
=[H*] = 
E= Е — 0.0591 log C, 
E decreases if C, increases. 
э + ук» 1 = 1 
2 сг] © 
E = E? + 0.0591 log С, 
E increases if C, increases. 


NI 
= Е — 0.0591 log C, ; E decreases if C, increases. 


34. (c) : 4Zn + IOHNO 4 —9 4Zn(NO,), +N,O 
*5H;0 

35. (d): B.E. e 

Hence, the order of bond energy is C = C < C =N 

<N=N 

36. (с): Acetophenone, COCH, undergoes 


electrophilic substitution reaction and also gives 
positive iodoform test with iodine and alkali. 


37. (d) 
E, 
38. (c): logk -logA- -“ 
log 8 — 
Slope = B _ (given 
"ESSE СШ 5 
-E, = 2.303R x Slope E E 
By substituting the value of R = 2 cal К-! mol? 
we get, ~E, = 2 cal 
39. (d) 
40. (b): Ionic radii is inversely proportional to effective 
nuclear charge. ФФ 
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SECTION 1 (Maximum Marks : 12) 


‘This section contains POUR (04) questions. 

Each question has FOUR options. ONLY ONE of these 
four options is the correct answer. 

For each question, choose the option corresponding to 
the correct answer. 

Vct dete any sme заа оаа: да 


Full Marks : +3 If ONLY the correct option is 
chosen. 

Zero Marks: 0 If none of the options is chosen 
(ie. the questionis unanswered). 

Negative Marks: —1 In all other cases. 


Traces of fluoride ions (F^) in drinking water 

(about 1 ppm) greatly reduce the incidence of 

dental cavities (tooth decay). What is the reason for 

reduction in cavities? 

(a) The enamel [3Ca3(PO,4)2-CaPF,] on the 
surface of teeth is converted to much harder 
[3Ca;(PO,); - Ca(OH);]. 

(b) The enamel [3Ca;(PO4);.Ca(OH);] on the 
surface of teeth is converted to much harder 
[3Cas(PO,);- CaF;]. 

(c) The enamel [Ca(OH);] on the surface of teeth 
is converted to CaF. 

(d) The enamel [Ca4(PO4);.Ca(OH);] on the 
surface of teeth is converted to much harder 
[3Ca3(PO,)-CaF). 


. Reactant P gives products Q and R, 


(Ay), Ў «ва, Г" Г" 
H), || (сна, н (CH), 
P Q R 


‘The possible reagents are 

(I) 2Na/liq. NH; 

(II) H/Pd/CaCO, (quinoline) 
(IT2H;/Pd/C 
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Thecorrect statement with respect to the conversions 

1s 

(a) Q is obtained on treatment with reagent (I) 

(b) R and Q are obtained on treatment with 
reagent (IIT) 

(c) Ris obtained on treatment with reagent (II) 

(d) R is obtained on treatment with reagent (1). 


„ X,YandZinthefollowing reactions are respectively, 


(х) 3NOH, (y) А» o 


| 
C— 
"" HAMS (2) 

CH, 

COCH, Сосн; 

“С.С 
or» CHa 
Cc 
CH, 


(b) CH,CO(CH,);COCH, , LI 


Ж абы 
CH; 


4. KI (excess) із added to the following solutions 


separately 
(D) CuSO, (II) HgCl, (Ш) Pb(NO3); 
‘The correct observation is 


(a) а white precipitate of Си), in (I), an orange 
precipitate of HgL; іп (П) which further 
dissolves and a yellow precipitate of PbI, in (Ш) 
are formed 

(b) white precipitates of Си» Hgl, and РЫ, are 
formed respectively 

(c) yellow precipitate in each case is formed 

(d) a white precipitate of CuI, in (I), a blue 
precipitate of K;Hgl, in (II) and a yellow 
precipitate of PbI, in (III) are formed. 


SECTION 2 (Maximum Marks : 32) 


This section contains EIGHT (08) questions. 

Each question has FOUR options. ONE OR MORE 

THAN ONE of these four option(s) is(are) correct 

answer(s). 

For each question, choose the option(s) corresponding 

to (all) the correct answer(s). 

Answer to each question will be evaluated according to the 

following marking scheme : 

Full Marks : +4 If only (all) the correct option(s) 
is (are) chosen. 

+3 If all the four options are correct 
but ONLY three options are 
chosen. 

42 Іў three or more options are 
correct but ONLY two options 
are chosen and both of which are 
correct. 

+1 ў two or more options are 
correct but ONLY one option is 
chosen and it is a correct option. 

Zero Marks : 0 If none of the options is chosen 

(і.е. thequestionisunanswered). 

Negative Marks: —1 In all other cases. 

Forexample,inaquestion, ifa), (b) and (d)arethe ONLY 

three options corresponding to correct answers, then 

choosing ONLY (a), (b) and (d) will get +4 marks; 
choosing ONLY (a) and (b) will get +2 marks; 
choosing ONLY (a) and (d) will get 42 marks; 
choosing ONLY (b) and (d) will get +2 marks; 
choosing ONLY (a) will get 1 mark; 

choosing ONLY (b) will get +1 mark; 

choosing ONLY (d) will get +1 mark; 

choosing no option (i.e., the question is unanswered) 

will get 0 marks ; and 

choosing amy other combination of options will get 

-1 mark. 


Partial Marks : 


mcas 
МЕМОВУ 
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If you have taken any of the exams given below and 
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memory then you are the right candidate for this 
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neatly on a paper with name of the exam, your name, 
address, age, your photograph and mail them to us. 
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your questions. You have to send it within a month of 
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ector 44 
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5. The diagram illustrates the energy changes of a set 


of reactions : 
АН = -134 kJ то!" 
E———— ——*8 


AH = 492 k] mol! 


R— — P s 
АН = -75 К] mol! 


Which of the following statements is/are correct ? 

(а) The enthalpy change for the reaction P 4 R 
is - 33 kJ mol. 

(b) The enthalpy change for the transformation 
К ¬+ Q will be endothermic. 

(c) ‘The enthalpy change for the transformation 
R — Q will be exothermic. 

(d) The enthalpy change for the transformation 
S— P will be +42 kJ mol, 

Which of the following is/are arranged in correct 

order as indicated? 

CHO CHO CHO CHO 


" Q i Q E © ; © 
NO; CH, OCH; 
[Nucleophilic addition reaction] 
(b) CH4COCI > (CH;CO),0 > CH;COOCH; > 
CH;CONH, [Acyl Sy2 reaction] 
(c) CH;CH,COOH > СНСООН »HCOOH 
[Rate of esterification reaction] 
(d) CH;COOCH; > CH4COOC;H; > 
CH,;COOG;H; [Rate of hydrolysis] 
. Of the following, the metal(s) that cannot be 
obtained by electrolysis of the aqueous solution of 
their salts is/are 
(a) Ад (b Мұ (0) Cu (d) Al 
Few reactions along with their names are given 
below. Find the incorrect one(s) either with respect 
to name or E 
— [> Br 


COOAg 
(a) |- S CA, 4 
(Sommelet reaction) 


(b) CH, ў cuH=Ñ=RN 69, cu,.-c—o 
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H 
о о 
(9) Y rus BN Ae Oa 
ll 


o 
(Hoffmann rearrangement) 


. Select the correct statement(s) if 9.65 amperes 


current is passed for 1 hour through the cell, 

Ag | Ag* (1 M) || Са?+(1 M)| Cu 
(а) Ag will oxidise to Ag* and new [Ag*] = 1.36 M 
(b) Ag* will reduce to Ag and new [Ag*] = 0.64 M 
(c) Сі?” will reduce to Cu and new [Cu?*] = 0.82 M 
(d) Cu will oxidise to Cu?* and new [Си?*] = 0.82 M 


10. The bond lengths and bond angles in the molecules 


of methane, ammonia and water may be represented 
as follows : 


H 
| 0.096 nm 
p. 0.109 nm Д 0.101 nm ex 
H o H ex H 1045 H 
H H 
Methane Ammonia Water 


Choose the correct statement(s) regarding the trend. 
(a) Bond angle increases due to increase in no. of 


non-bonding electron pairs. 
ть —— E <= Y 
| 
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(b) Increasing repulsion between hydrogen atoms 
cause bond length to decrease. 
(c) Decreasing bond angle is caused due to 
decreasing bond pair-bond pair repulsion. 
(d) Increasing s-characteristics in bonding 
orbital cause decrease in bond length. 
11. With reference to the scheme given, which of 
the given statements about T, U, V and W is/are 
correct? 


о (coy, 
(ag NaOH | 
mö (i LIAE, coy’ 
=- IN T>298K V 


(а) Т is soluble in hot aqueous NaOH. 

(b) U is optically active. 

(c) Molecular formula of W is СНО. 

(d) Vgives effervescence on treatment with aqueous 
NaHCO. 


12. 1E there are three possible values (— ,0 + je 


the spin magnetic quantum number "m Which of 
the following statements is/are correct regarding a 
hypothetical periodic table based on this condition? 
(a) First period would have only 2 vertical columns. 
(b) Second period would have 12 elements. 

(c) Third period would have 12 elements. 

(d) Second period would have 14 elements. 


SECTION 3 (Maximum Marks : 18) 


© This section contains SIX (06) questions. The answer to 
each question is a NUMERICAL VALUE. 

*  Foreach question, enter the correct numerical value of 
the answer using the mouse and the on-screen virtual 
numeric keypad in the place designated to enter the 
answer. If the numerical value has more than two 
decimal places, truncate/round-off the value to TWO 
decimal places. 

* Answer to each question will be evaluated according to 


the following marking scheme : 

Full Marks : *3 If ONLY the correct numerical 
value is entered. 

Zero Marks : 0 Inallother cases. 


13, If you are initially provided with 224 g of pure 
chromite ore and 169.6 g of sodium carbonate then 
the minimum volume of air required at NTP to 
consume atleast one of the reactant completely, if 
air contains 20% by volume of oxygen gas, is__. 

14. A Dumas bulb of air weighs 22.567 g at 20°C and 
755 mm Hg pressure. Filled with vapours of a 
substance at 120°C and at the same pressure then 
it weighs 22.8617 g. The capacity of the bulb is 


© 
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200 mL. The molecular mass of the substance 


is ñ 
(Density of air = 0.00129 g/mL) 

15. The coordination number exhibited by K* when it 
forms a complex with salicylaldehyde is 

16. А tetrapeptide has —COOH group on alanine. This 
produces glycine (gly), phenylalanine (phe), valine 
(val) and alanine (ala) on complete hydrolysis. For 
this tetrapeptide, the number of possible sequences 
(primary structures) with —NH group attached to 
а chiral centre is 

17. A 500 mL sample of an equilibrium mixture of 
gaseous NO, and NO; at 25 °C and 753 mm Hg was 
allowed to react with enough water to make 250 mL 
of solution at 25 “С. Assume that all the dissolved 
N30, is converted to NO; which disproportionates 
in water yielding a solution of nitrous acid and 
nitric acid. Assume that further disproportionation 
reaction goes to completion and that none of the 
nitrous acid disproportionates. The equilibrium 
constant (К) for, N;O«( = 2NO( is 0.113 at 
25*C. The pH of the solution is к 

18. An organic compound (C,H;,O,) was burnt with 
twice the amount of oxygen needed for complete 
combustion to CO; and H30. The hot gases when 
cooled to 0°C and 1 atm pressure, measured 
2.24 litres, Ihe water collected during cooling 
weighed 0.9 g. The vapour pressure of pure water 
at 20°C is 17.5 mm Hg and is lowered by 0.104 mm 
when 50 g of the organic compound are dissolved 
in 1000 g of water. The molecular weight of the 
organic compound is 
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SECTION 1 (Maximum Marks : 32) 


This section contains EIGHT (08) questions. 

Each question has FOUR options. ONE OR MORE 

THAN ONE of these four option(s) is(are) correct 

answer(s). 

For each question, choose the option(s) corresponding 

to (all) correct answer(s). 

Answer to each question will be evaluated according to the 

following marking scheme : 

Full Marks : +4 If only (all) the correct option(s) 
is (are) chosen. 

+3 If all the four options are correct 
but ONLY three options are 
chosen. 

+2 If three or more options are 


Partial Marks : 


Partial Marks : 


Partial Marks: +1 If two or more options are 
correct but ONLY one option is 
chosen and it is a correct option. 

0 If none of the options is chosen 
(i.e. the question is unanswered). 

Negative Marks: -1 In all other cases. 

es inaquestion, (а), (b)and(d)aretheONLY 

three options corresponding to correct answers, then 
choosing ONLY (a), (b) and (d) will get +4 marks; 
choosing ONLY (a) and (b) will get +2 marks; 
choosing ONLY (a) and (d) will get +2 marks; 
choosing ONLY (b) апа (а) will get +2 marks; 
choosing ONLY (a) will get +1 mark; 
choosing ONLY (b) will get +1 mark; 

choosing ONLY (d) will get +1 mark; 

choosing no option (i.e. the question is unanswered) 

will get 0 marks ; and 

اا ا ا و 


Zero Marks : 


Which of the following statements is/are incorrect? 

(a) Among O5, O; and O; the stability decreases in 
the order O} > О; > O3. 

(b) He; molecule does not exist as the effect of 
bonding and anti-bonding molecular orbitals 
cancel each other. 

(c) Cy 02 and Li; are diamagnetic. 

(d) In F, molecule, the energy of 2p, is more than 
лар, and пар. 

The given graphs/data I, П, III and IV represent 

general trends observed for different physisorption 

and chemisorption processes under mild conditions 
of temperature and pressure. Which of the following 


choices about I, II, III and IV is/are correct? 
P constant 


rA 


АН, — n 


(a) т н ибис eil ridendo. 

(b) І із physisorption and III is chemisorption. 

(c) IV is chemisorption and II is chemisorption. 

(d) IV is chemisorption and III is chemisorption. 
3. Which of the following do/does not show optical 
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7. 


o 


A metal м cubic close packing (сср) arrangement, 
the layer sequence of which is shown as : 


Z-a 


A face diagonal passes through the centre of atom 
4 and the centre(s) of which other atom(s)? 
(а) 1 (Ы) 2,5 (с) 8,12 (d) 9,10 


. In the reaction, 2x + ВН — [BH;(x);]' [BH4], 


the amine(s) x is/are 

(а) NH; (b) CH4NH; 

(c) (CH3);NH (d) (CH3)N 

Ina closed flask of 5 litre, 1.0 g of H; is heated from 

300-600 K. Which statement(s) is/are correct? 

(a) The rate of collision increases. 

(b) The energy of gaseous molecules increases. 

(c) The number of moles of the gas increases. 

(d) Pressure of the gas increases. 

Mark out the correct statement(s). 

(a) AICI, exists as dimers, attaining an octet. 

(b) In non-polar solvent AICI, undergoes ionisation 
as [АЦ [AICL]* 

(с) In water, AICI, ionises as [Al6H,O]** + 3СГ_. 
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(d) At low temperature, AICI, exists as a close 
packed lattice of СІ” with А” occupying 
octahedral holes. 

Which of the following statements is/are true about 

the addition polymerisation? 

(a) Addition polymerisation occurs between 
molecules containing double or triple bond. 

(b) Ittakes place in the presence of organic peroxides. 

(c) a ШЫ sa 


(4) Poena seed aen. 


*  Thissection contains SIX (06) questions. The answer to 
each question із а NUMERICAL VALUE. 

* For each question, enter the correct numerical value of 
the answer using the mouse and the on-screen virtual 
— л in the place designated to enter the 


43 IF ONLY the correct numerical 
value is entered. 

- Zero Marks: 0 In all other cases. 

9. 1.8 g hydrogen atoms are excited by radiations. The 
study of spectra indicates that 27% of the atoms 
are in 3“ energy level, 15% of the atoms are in 274 
energy level and rest of the atoms are in the ground 
state. Ionisation potential of Н is 13.6 eV. The total 
energy (in kJ) involved when all the atoms return to 
ground state is 

10. Amongst the following, the total number of 
compounds soluble in aqueous NaOH is 


CH3, н; 


COOH OCH,CH; OH 


CHOH 


OH CH,CH; HOOC 


Q 
© еще» 


11. In a sample of de 
206pp 2385 = 0.2: aa disintegration 
constant of 238U is 1.54 x 10710 per year and all Pb 
is supposed to be originated from uranium then, 
т рна конон 
of xis 


the ratio of 


12. А 5.0 cm? solution of HO; liberates 0.508 g of 
iodine from an acidified KI solution. The strength 
of H20, solution in terms of volume strength at 
STP is 

13. Number of hydrogen ions, a single molecule of the 
following species will lose on treatment with excess 
of NaOH is == 


но- сн; 
* 


NH, 


HS CzCH 
14. 19 g of molten SnCl, is electrolysed for some 
time. Inert electrodes are used. 0.119 g of Sn is 
deposited at the cathode. No substance is lost 
during the electrolysis. The ratio of the weights of 
SnCl, : SnCl, after electrolysis is x : y. The value of 
x- yis 


SECTION 3 (Maximum Marks : 12) 


* This section contains TWO (02) List-Match sets. 
* Each List-Match set has TWO (02) Multiple Choice 


Questions. 

° Each List-Match set has two lists : List-I and List-II. 

©  List-Ihas Four entries (1), (П), (III) and (TV) and List-IT 
has Six entries (Р), (Q), (R), (S), (T) and (0). 

* FOUR options are given in each Multiple Choice 
Question based on List-I and List-II and ONLY ONE 
of these four options satisfies the condition asked in the 
Multiple Choice Question. 


° Answer to each question will be evaluated according to 
the following marking scheme : 


Full Marks: +3 If ONLY the option corresponding to 
the correct combination is chosen. 


Zero Marks:0 — If none of the options is chosen (i.e. 


Negative Marks: -1 In all other cases. 


Answer Q. 15 and Q. 16 by appropriately matching 
the lists based on the information given in the 


paragraph. 

Nobel gases neither have a tendency to lose nor to 
gain electrons and hence do not enter into chemical 
combination. However after the discovery of Xe* [РіЕе]”, 
a large number of xenon compounds mainly with most 
electronegative elements like fluorine and oxygen have 
been prepared. 

In the following, List-I contains some reactions of xenon 


compounds and List-II contains products formed from 
the reactions given in List-I. 


List-I List-II 
I xeF, + HO ре» p. |НР 
É s 4 XO, 
ш | XeOF, + HO За, * | SiF, 
IV XeOF, + SiO; —> з. XeO2F, 


15. Which of the following options has the correct 
combination considering List-I and List-II? 


(а) 12 pq (b) I> pr 
(с) mrs (9) ТУ эр, ѕ 
For the 


SCIENTIST 


YCU 


An economical catalyst that can recycle 
| greenhouse gases into fuel 

laciers are melting, sea levels are rising, cloud forests are 

dying, and wildlife is scrambling to keep pace and reason 
can be summed up in two words that is global warming, 
means, releasing heat-trapping gases popularly known as 
greenhouse gases. But if you will come to know that these 
poisonous gases can be converted into the betterment of human 
civilization? 


Yes, it is made possible by scientists. 'They had taken a major step 
towards a circular lasting, 
gases into certain 
constituents that can be used in fuel, hydrogen gas, and other 
chemicals. 

The catalyst, made from and abundant nickel, 
magnesium, and molybdenum, initiates and speeds up the rate 
of reaction that converts carbon dioxide and methane into 


thodium to induce г brief and inefficient chemical reaction. 
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16. Which of the following options has the correct 

combination considering List-I and List-II? 

(а) I>pr (b) I ps 

(c) III p,q (d) IV D s 
Answer Q. 17 and Q. 18 by appropriately matching 
the lists based on the information given in the 
paragraph. 
А reaction in which two or more molecules combine 
to form a larger molecule with the simultaneous loss of 
a small molecule such as water or methanol are called 
condensation reaction. The term is usually reversed 
for the reaction in which a new carbon-carbon bond 
is formed. 
List-I includes starting materials and reagents of 
some chemical reactions. List-II gives structures of 
compounds that formed from the reactions of List-II. 


List-I 


. [MeCO(CH;),COMe 


(i) ОН” 
(ii) H*/A 


СОЕ: gg. |t 
(сн Sm, 
“сола СОМе 


TII. о Ok —Ccoo- 
mcos R Д. (h)xç—coo 
CH,COO `. 8 OH 
I5 

IV. | pnCOCOPh SE; [3 OH 

m^ o 


17. Which of the following options has the correct 
combination considering List-I and List-II? 
(а) 1—q (b) I1 s 
(с Шәг (d) IV эр 

18. Which of the following options has the correct 
combination considering List-I and List-II? 
(а) Тәр (b) lar 
(с mns (d) IV >q 
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SOLUTIONS 


PAPER - І 


1. (b):The F ions make the enamel on the 
teeth much harder by converting hydroxyapatite 
[3Ca4(PO4);;Ca(OH);], the enamel on the surface of 
the teeth, into much harder fluorapatite, 

[ЗСаз(РО4)» СаЕ.] 


SU 


2. (4: ei) pte 
GLO, | 


mena 
«ыа 


2нура-с 
Е «б 
Alkane 
? 9 
3. i 


5 


а 
4. (a):2CuSO, + 4KI—> Cul, + 2K;SO, +1, 
White ppt. 


HgCl, + 2KI — Не, + 2KCl 
Orange ppt. 
Hgl, + 2KI -- K;Hgl, 
Soluble 
Pb(NO4); + 2KI —» Pu +2KNO, 
fellow ppt. 


5. (c,d) : AHpp = AH, a 
= (- 134) + 92 - (- 75) = + 33 kJ mol 
АНро = AHgs + AH = (- 75) - (+ 92) 
=- 167 kJ mol < 0 
Therefore, the enthalpy change for the transformation 
К — Q will be exothermic. 
AHsp= AHsg + AHqp =- (+ 92) - (- 134) = 42 kJ mol? 


6. (a, b, d) : (a) Electron withdrawing groups favour 
nucleophilic addition. 


(b) Good leaving group favours the process. 
(c) Smaller acids are more reactive. 


(d) Small alkyl groups in ester favour hydrolysis. 
7. (b,d): The reduction potentials of both Mg and Al 
are less than that of water. Thus, the ions of both Mg 
and АІ in aqueous solution cannot be reduced and in 
such a case water will be reduced. 
nail d 
et 

& («Жн “ан? [Ж в 
eli And 

It 9.65 x 3600 
dora Шш 
= 0.36 eq. of Ag* = 0.36 eq. of Cu” 
= 0.36 mole of Ag* = 0.18 mole of Cu?* 
Now, Ag will oxidise to Ag* and Cu** will reduce to Cu. 
And new [Ag'] = 1 + 0.36 = 136 М 
new [Cu**] = 1 - 0.18 = 0.82M 
10. (4) : As bond angle decreases, hybridisation 
continuously changes, s-character increases in bonding 
re aA ak ec alone in tie pen дшш 
pair-lone pair repulsion decreases the EP 


11. (ас): 
ee: 


5 COOH 
аа» COOH 
T»298K 
Б.С (у 

V gives effervescence with NaHCO, due to evolution of 
СО». 
12. (b,c) : After this hypothetical condition, every 
Orbital can have 3 electrons. As in second orbit, 4 
orbitals are there, so total no. of electrons is 4 x 3 = 12 
Second period would have 12 elements and third period 
would also have 12 elements. 
13. (156.8) : 4FeCr;O, + 8Na;CO, +70, — 8Na;CrO, 

+ 2Fe,0; + 8CO; 


224 169.6 
песо, = im Naa CO, зав“ 1-6 mole 


Win Ра ба E. DUC 
FeCr,04 = : = 1.75 moles 
Moles of О» required for complete consumption of 


Na,CO, = USE 1.4 moles 


Here, Na;CO, is the limiting reactant. 
`. Minimum volume of О, required = 1.4 x 22.4 
=31.36L 


14. (86.59) : Given, 
V, = 200 mL У, =? 

= (20+273)=293K Т, =273К 
B, = 755 mm Hg P, = 760 mm 


AY, БУ, 


n g 
= Volume of bulb at NTP = 200 x 755 х 273 
293 760 
= 185.122 mL 
Mass of air = У; x 0.00129 = 185.122 х 0.00129 = 0.2388 g 
Mass of empty bulb = (22.567 – 0.2388) = 22.3282 g 
Mass of vapours = (22.8617 - 22,3282) = 0.5335 g 
Let the volume of vapour at NTP be V. 
200 x 755 273 


У= = 138 mL 
393 Х 760 


Mol. mass of the substance 
_ Mass of vapours 
» Vol. of vapours at NTP 


Ф 


х 22400 
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= 05335, 400 = 86.59 
138 
15. (6): Potassium form 6-coordinated bond with 


salicylaldehyde. 


Salicylaldehyde H ў 
О 
Сео v 
ат mS UH 
№ 
i ў 
g^ 


16. (4) : ala has free — СООН group, gly is optically 
inactive and will not have free —NH; group. 
Possible structures are : 
HjN — phe—gly—val—ala —COOH 
H,N—phe—val—gly—ala—COOH 
H,N—val—phe—gly—ala—COOH 
H,N—val—gly—phe—ala—COOH 
17. (1.17) : NO, == 2NO, 
Let a moles of NO, and b moles of NO; were present in 
equilibrium mixture. 
FY _ 753 х 0.5 
(а+ 6) = — = ———————————— 
RT 760х0.0821х 298 


“lm ы 


^ ona ёх] 
a 


=0.020 ..(i 


753 ] 
760 x (at b) 
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& eum 0.114 а) 
By eqs. (i) and (ii) 


2 
5 =0.114х0.020=2.3х10° ...(iii) 


#=23x 10° a=23x 103 x (002 - b) 
ог &+0.0023 b- 4.6 x 103 =0 


_ 0.0023± (0.0023) +4х4.6х10° x1 
2x1 


_ 50.0023 1.90 x 10 * 


^ b= 


=5.73х10° 


^ From ед. (i), а = 0.014 
2NO2(aq) + 2900р => HNO3 (aq) + H3O* faq) + NOS (aq) 
Total NO, moles = 5.73 x 103+ 2 x moles of МЮ, 
=5,73 x 10° + 2 x 0.014 = 0.0337 
2NO;4 + 2H;0g — HNO (aq) + НО + МО; 
ca дан Ош) o (an 


А 0.0337 0.0337 00337 
2 2 2 
рне = 99337 1000 _ 0674 M 
2x250 


Also, pH = - log [H*] = - log 0.0674 = 1.17 


18. (151.6) : Combustion of C,H;O, сап be 
represented as : 

CHO, + 2x0, —9 xCO, + yH,0 

The moles of gases obtained after cooling = x + x = 2x 
"^ 2x-224 > x= 228 1.12 Titres 


Number of moles of CO, (x) = a. =005 


Moles of H,0 formed (у) = 07 = 0.05 
х:у= 0.05 : 0.05 18 
х:у=1:1 
x=landy=1 
2. The empirical formula of the organic compound is 
(CH;O). 
WA 
Now, P-P: = M, 
p Was WE 
Му Mg 
50 
014 MA 
175 50 1000 
M, 18 
Hence, molecular weight of compound = 151.6 


or = M, 7151.6 


PAPER - ІІ 


1. (d):In F, molecule, the energy of c 2p, is less than 
п2р, and пар). 

F; molecule follows the order : 

als’ < o*1s < 027 < с*25° < 02р2 < (пара = лар») < 
(пері = л“2р)) < o*2p2 

2. (a,c): In graphs І and Ш, the amount of adsorption 
decreases with increase of temperature and increases 
with increase of pressure. Hence, they represent 
physisorption. 

In graph П, amount of adsorption increases with 
increase in temperature. Hence, it represents 
chemisorption. Graph IV shows the formation 
of a chemical bond. Hence, it again represents 
chi 

‘Thus, (а) and (c) are correct while (b) and (d) are 
incorrect. 

3. (c):Compound (c) shows optical inactivity as 
there is no chiral C-atom and a plane of symmetry is 
present in the compound. 

4. (bcd): Z = 0 forms the bottom layer, Z = a/2 
forms second layer above it and Z - a forms the third 
layer. Atoms 5, 6, 7, 8, 9 and 14 are present at the face 
centres. Atoms 1, 2, 3, 4, 10, 11, 12 and 13 are present 
at the corners. 4, 5, 2 form one face diagonal 4, 9, 10 
form another face diagonal; 4, 8, 12 form one more face 
diagonal. 


5. (a,b,c) : ВН, reacts with МН», 1° and 2° amines 
and forms ionic compounds. 


Ну HY ^H _ [Ну NH; 
* : — 
о е е > SNH; 
H. яр 
ox 
However, with 3° amine, ВН, forms an adduct. 
B Hg + 2N(CH3)3 — 2(CH;)N — BH; 


6. (a,b,d) : As the temperature increases number of 
collisions increases, hence pressure of gas molecules 


9 
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increases. The energy of gas molecules also increases 
due to increase of temperature. 
7. (ad) : In non-polar solvent, AICI, retains its 
8. (a,b,d) : Addition reactions (electrophilic or free 
radical) are common for the alkenes and alkynes which 
are initiated by ions or free radicals. 
9. (832.50) : 1 g H contains = 6.023 х 10? atoms 
. 1.8 g H contains = 6.023 x 10? x 1.8 
= 10.84 x 10? atoms 
_ 1084 x10? x 27 
E 100 
= 292.68 x 10?! atoms 
10.84 x 10? x15 
100 
= 162.6 x 10?! atoms 
When all the atoms return to 1% shell, then 
@ Ез у= (Ey - Ej) x 292.68 x 10?! 


E (-55 +136 ]x1602 x107!9 x 292.68 x 10?! 


No. of atoms in 3 shell 


No. of atoms in 272 shell = 


= 5.668 x 10° J 
G) Во») = (Ej - E) x 162.6 х 10?! 


- (= $ 136 xe x 10719 x162,6 x 10?! 
= 2,657 x 10] 
^ E=E + E” = 5.668 x 10° + 2.657 х 107] = 832.50 kJ 


10. (4) : Out of the given compounds, those soluble in 
aq. NaOH are : 


COOH OH H 
©. 0.0. 
ХА 


COOH 


нс CH 
11. (9): 238 —> pp 
Initial moles : a 0 
Moles after timet: (а-х) x 
Wt. of Pb 02 
WtofZ*y 1 


Moles of pb 02/206 0231 


Moles of 23870 1/238 1 
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o 


ог “Я 0231 


-х 
On adding 1 to both sides, 


14— 2023141 2 -1--1231 
а-х a-x 


Now, A= 2393 tog 4 
t а-х 
= 154x10! = اود ری‎ 
t= 1.35 x 10° years 
^? х=9 
12. (4.48) : H,O,+H,SO,+2KI—>1, + K,S0,+2H,O 
34g 254g 
254 g of I; is produced by 34 g H203 
. 0.508 g of I, will be produced by = х 0.508g 
= 0.068 g H,O; 
Hence, 5 mL of H20; solution contains HO; = 0.068 g 


^. 1 mL of H;O, solution contains H,0, = ur 


For volume strength of НО», 

29,0, — 29,0 + 0, 

2х34= 68g 22.4 Lat STP 

68 g of HO; produces О, at NTP = 22.4 L 


. 1 mL (ie, пе g) of HO; produces О, at NTP 
_ 22400 0.068 
68 5 


ie. the volume strength of HO; solution is 4.48. 
("Volume strength” indicates the mL of O, at STP 
obtained from 1 mL of H;O, solution.) 


(ёд 
13. (3): HOCH; 
мн, 
5 C=CH 


Н.О is a stronger acid than RC=CH and RCH,OH. 
‘Thermodynamics supports the formation of weaker 
acid. 


=448mL 


14. (72.34):2SnCl — Sn + SnCl, 
2{119 + (2 х 35.5)) 119 119 + (4 x 35.5) 
-261 


119 g Sn is deposited on decomposition of 380 g SnCl;. 


г. 0.119 g of Sn is deposited on decomposition of 


380 
380 „0.119 g - 0.380 
119 Кери 


380 g of SnCl, decomposes to give SnCl, = 261 g 
^ 0.380 g SnCl, decomposes to give SnCl, 
_ 261 
— X 0.380 g = 0.261 
“зво g” Li 
Weight of SnCl, left after decomposition 
= 19.000 - 0.380 g = 18.620 g 
Weight of SnCl, formed = 0.261 g 
Ratio of SnCl, : SnCl, is 18.620 : 0.261 or 71.34: 1 
= 71344127234 
complete 
15. (c) : XeF, + H20 -hydrolysis 4X€ + 2XeO; 
+ 24HF + 30, 
16. (d) : 2XeOF, + SiO; — 2XeO,F, + SiF, 
17. (a) 18. (c) 


it © 
@ Me—C—CH — СН, —CH,—CH,—C—Me 


Me, lI 
ч Ме CY" 
OH А 
سے‎ cho’ 
Intramolecular OH -ню 
aldol condensation 
1 
CH,—CH —C—OEt би 
W و کے‎ 
II) Dieckmann Reaction 
К а ee (Intra-Claisen condensation) 
o (е) 
о І 


(III) Perkin condensation reaction. 
PhCHO + А. Ao m АА, 
(IV) Benzil-Benzilic acid rearrangement. 
PhCOCOPh-""> (Ph),C—COO™ 

OH 
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ONCEPT MAP 


` Moles Calculation 


SOME ІМІ 


M Enzymatic Catalysed Reactions > 


Urea — NH; + CO; 


Carbonic anhydrase | HCO; — CO; + HO 


Comparative Oxidising Nature of KMn0,, K;Cr20; and H20; > 


In Acidic Medium 
2KMnO, + 3H;SOx4t) — KçSO, + 2MnSO, 
+3H,0 + 5[0] 
or MnO] + 8H* + 5e — Mn^* + 4H,O 
K,Cr;O; + 4H,SO, — K;SO, + Cr,(SO,)3 + 
4H,0 + 3[O] 
or CuO? + 14H* + 6e — 2CP* +7H,0 


H0; + 2H' + 2e7 — 2H0 


In Neutral Medium 
2KMnO, + HO — 2KOH + 2MnO, + 3[O] 
or МпО; + 2H;O + 3е > MnO, + 40H" 
^ Eq. weight of KMnO, 
_ Mol. weight _ 
3 


= 52.67 


It oxidises HS to S. 

2KMnO, + ЗН; — 3S + 2KOH + 2H;O + 2MnO; 

It oxidises thiosulphate to sulphate and sulphur 

2KMnO, + 3Na,S,0, + HO — 2MnO; + 
3Na2SO, + 2KOH + 35 


У 
In Alkaline Medium 
2KMnO, + HO ——> 2Mn0, 
+ 2KOH +3[О] 
K,Cr,0, + 2KOH — 2K,CrO, + HO 
Orange Yellow 
K;Cr;O;, exists as K,CrO, in basic medium 
so it does not act as oxidising agent in basic 
medium. 
H,0, + 2€ — 20H™ 


ORTANT FACTS FOR LAST MINUTE PREPARATION 


1 Important Orders of Organic Species у 


-I-effect : R;N— > — NO;» — SOR > — CN » — COOH » — F> — Cl» — Br» — 1» — OR» — COR» — OH > — CgHs > — CH = CH, > — H 
+1-effect : (CH3),C — > (CH3);CH — > CH4CH; — > CH, —» — T» —D» —H 

© +R-effect:— CL, — Br,— I, — NH; — NHR, — NR, — NHCOR, — OH, — OR, — SR, — SH, — OCH, — OCOR 

o -Reeffect: —NO.,—CN, E = 0,— CHO,— COOH, — COOR 


an " 1 1 
© Stability of free radicals  +1-effect -a +R-effect: = 


; Ph,C>Ph;CH > 3° > PhCH, > 2° > 1° > CH;>CH, = 


е Stability of carbocations < *tFeflect = 


І. «е +Reeffect= — рыб» PhiÓH > 3° > PhCH, > 2° > 1° > CH, 


е Stability of carbanions ec -/-effect ос ; Ph,C> PhCH > PhCH, > CH, > 1° > 2° > 3° 


Не m Еа des 


І. Syl (Racemisation) 5х2 (Inversion of Configuration) 
R 
a R 3 R. 

R #7 Slow 5- i = 
дз m, ув. s= EN Ju. R. Cs Х5- SS | Nu اسا‎ — Nu ах 
з „ү و‎ Apes VILE: Н R H 

Rs Substrate ‘Transition State Product (Inverted) 
Substrate A A Racemic mixture 

carbocation 

z 


Alkyl halides undergo f--elimination reaction in the presence of potassium hydroxide in ethanol (high temperature) to yield alkenes. 


H 
Rate - К [Alkyl halide] [base] 


` Reducing Nature of Different Reagents pr ` Applications of Grignard Reagent ғ 


m alkyl, vinyl, aryl 
= Cl, Ве I 
al ша [эшш 


Rate = К [Alkyl halide] 


g ЕЛ mechanism : E2 mechanism 
H R HR : H H HH 
ale. KOH. E | | a Па akon, E s 
R-C-C-R SEHR R-C-C-R" +X- і і amm H i 
= 1 і? ў С Ék н x? 
НЕ R : Transition statc 
š pb два драў дна | ii 
š E ig Я R-C-C-H* H0 + KX | 
H ' 


nhancer 


‘This column is specially designed to make your concepts crystal clear. 
METAL CARBONYLS 


Compounds of metals with CO (carbon monoxide) as 
a ligand are called metal carbonyls. 


Classification Based on Number of Metals : 


. | Metal carbonyls wi 
contain two or more 
than two metal atoms 
per molecule are 
called polymeric metal 
| carbonyls. 


which contain only 
one metal atom per 
molecule are called 
monomeric metal 


2. | More volatile 
3. | Either colourless 


Less volatile 
. | Deep coloured 


| Examples: 
(1) Mn;(CO);o 
(2) Co2(CO)s 


(4) V(CO)s 


Bonding in Metal Carbonyls 
Metal-carbon bond in metal carbonyls possesses both 
s- and p-character and they form two types of bonds : 


o-Bond : It is formed by donation of lone pair of 
electrons from carbonyl carbon into a vacant hybrid 
d-orbital of metal. 

п-Вопӣ : It is formed by sidewise overlapping 
of filled unhybrid d-orbital of metal with vacant 
n*-orbital of carbon of CO. 

During bonds formation, carbon acts as б donor 
and 7t-acceptor. These two interactions combinely 
called as synergic bond. 


п С D 


Synergic 


Consequences of Synergic Bond : 


Bond energy of СО : As metal-carbon z-bonding 
increases, bond between C and O weakens. 

(a) If same metal with different зуе oxidation 
number then 

+ve oxidation number of metal increases 


its donating tendency decreases 
ў 
(М — С) n-bond weakens 
y 
(C — O) bond becomes stronger 
y 


* Bond energy of C — O Bond œ oxidation 
number of metal 
(b) Ifisoelectronic : In anionic complexes, metal 
hasa greater electron density to be dispersed, M — С, 
п bond strength increases, б bond strength between 
C—O decreases i.e., 
-ve charge on ца increases 


more electron density on metal 
i 
M — C п-Бопа becomes stronger 
1 


C — O bond becomes weaker 
Bond energy of C — O bond =< 
1 
—ve charge on complex 
D order of bond energy of C—O bond: 
[Ni(CO),] > [Co(CO),] > [Fe(CO)4]?- 
Bond order : We know, bond energy is directly 
proportional to bond order, we can use above 
concept for bond order. 
Metal-carbon л - E increases 
Carbon-oxygen n strength decreases 


Carbon-oxygen bond order decreases 
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е  Bondlength : As we know bond length inversely 
proportional to bond energy and bond order. 
Example : 

In [V(CO)s]*- [Cr(CO)s]*” [Mn(CO)s] 


Metal-carbon bond strength decreases 
Carbon-oxygen bond strength increases 
Carbon-oxygen bond order increases 
Carbon-oxygen bond length decreases 
Use of EAN Rule to Identify Oxidising Nature : 

(1) EAN of V in [V(CO)4] 

=> At. No. + C.No. (2) - Ox. No. 
= 23 + 6(2) - 0 = 35 

То get next inert gas EAN, it gains an electron and 

reduces, acts as an oxidising agent. 

[V(CO)g + e ——> [V(CO)g] 

EAN = 35 EAN = 36 

(2) EAN of Co in [Co(CO)4] 

= At. No. + C.No. (2) - Ox. No. 

= 27 + 4(2) – 0 = 35 

То get next inert раз ЕАМ, it dimerises and acts 

as an oxidising agent. 

2Co(CO), —> Co;(CO)s 


sp? hybridisation 
Tetrahedral 


` 
/ БВУ EAN = 28 + 4(2) + 0 
£ Zr “а ВАМ - 36 
аса со 


spd hybridisation 


oe. 
ыр <... " Trigonal bipyramidal 
Fe€——CO ЕАМ = 26 + 5(2) + 0 


wee = 
ос 
со 
3. Cr(CO); 
со 
ос = со ЭЁ hybridisation 
гч | octahedral or Square 
H сг ! ipyramidal 
| "^ Sad EAN = 24 + 6(2) +0 
OC Ze CO BAN = 36 


4. Mm(CO)o 
co co 
é- JT — — —— Mn o 
“о i — FA š 
О 
зр? hybridisation 
EAN = 25 + 5(2) +1 = 
5. [Co2(CO)s] 
oc |1 со 


dsp? hybridisation 

EAN = 27 + 3(2) + 2 + 1 
(Co-C (Co-Co 
bond) bond) 


1. Which of the following is/are paramagnetic? 
(a) [V(CO)g] (b) [Cr(CO)g] 

(c) [Се(СО)в] (d) [Fe(CO);] 

2. In which of the following metal-carbonyl 
compounds, metal-carbon bond order is lowest? 
(а) [Fe(CO)s] (b) [Cr(CO)g] 

(с) [Mn(CO)g* (d) [У(СО)6]- 

3, Oxidation number of Co in Na[Co(CO),] is 
(a) 0 (b) +1 (с) -1 (d) 43 

4. Bond between Cr and C in Cr(CO), possesses 
(a) c character (b) x character 

E ionic character (d) both (a) and (b). 


Which of the following species is not expected to 
мі a ligand? 
(a) NO (b) NH; 
(с) NH,CH,CH;NH, (d) CO 
6. Correct order of C — O bond strength is 
(а) [T(CO)g?- > [V(CO),]- > [Cr(CO)g > [Mn(CO)g]* 
(b) [Mn(CO)g* > [Cr(COJg] > [V(CO)] > [Ti(CO)g- 
(с) [V(CO),]~ > (ТСО) > [Mn(CO)g* > [Cr(CO),] 
(d) [T(COJg?-» [V(CO)«] > [Mn(CO)g* > [Cr(CO)g 
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7. What is the sum of bond order of Fe — C bond and 
C—O bond in Fe(CO)s? 


1 
(а) 2. (b) 3 А 
(c) 4 (4) 8 
8. Co(CO), attains stability by 


(a) oxidation of Co (Б) reduction of Co 


(c) dimerisation (d) both (b) and (c). 
9. EANofW(CO), is 
(a) 36 (b 54  () 86 (d ва 


10. Stable metal carbonyl among the following is/are 
Cr(CO); Mn(CO), Fe(CO)s 


(0) а) (ш) 
(а) I and I (b) Iand III 
(c) П only (d) II and III. 


1. (а): EAN = At.No. + C.No. (2) - Ox. No. 

= 23 + 6(2) - 0 = 35 
As it contains odd number of electrons, it is 
paramagnetic. 


(26 Nov. 1898 - 12 Aug. 1973) 


Karl Ziegler was born in Helsa near Kassel in Germany. An introductory 
physics textbook first sparked Ziegler’s interest in science. It drove him to 
perform experiments in his home and to read extensively beyond his high 
School curriculum. He was also introduced to many notable individuals 
through his father, including Emil Adolf von Behring, recognized for the 
Diphtheria vaccine. His extra study and experimentation helped to explain 
why he received an award for the most outstanding student in his final 
year at high school in Kassel, Germany. He studied at the University of 
Marburg. However his studies were interrupted, as during 1918 he was 
deployed to the front as a soldier to serve in World War І. He received his 
Ph.D. in 1920, on “Studies on semibenzole and related links”. 
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2. (c): Due to -ve charge, t-bond strength increases 
and metal-carbon bond weakens and bond order is 
lowest. 
3. (c) :Na + Co + 4(CO) = 0 
+1 + Co + 4(0) =0 
Со = -1 
4. (d): In metal carbonyls, metal-carbon bond contains 
both c and л bond characteristics. 
5. (b): NH; does not contain lone pair to act as а 
ligand. 
6. (b):More -ve charge density on metal, less is 
C — O bond strength. 
7. (c) : Bond order between metal-carbon = 1 
Bond order between carbon-oxygen = 3 
Sum of bond orders - 4 
8. (d):EAN of Co(CO), is 35. Hence, it dimerises 
and undergoes reduction of Co, acts as an oxidising 
agent. 
9. (c) : EAN - At. No. * C. No. (2) - Ox. No. 
= 74 + 6(2) - 0 = 86 
10. (b): EAN of Mn(CO), is not equal to inert gas 
EAN. Hence, it is unstable. 


Research and Contributions 

* \п 1926, he became a professor at the University of Heidelberg where he 
investigated the stability of radicals on trivalent carbons leading him to 
study organometallic compounds and their application in his research. 
He also worked on the syntheses of multi-membered ring systems. In 
1933, Ziegler published his first major work on large ring systems, 
"Velgliedrige Ringsysteme" which presented the fundamentals for the 
RuggliZiegler dilution principle. 
Karl Ziegler was credited with much of the postwer resurrection of chemical 
research in Germany and helped found the German Chemical Society where 
he served as a president for five years. He was also the president of the 
German Society for Petroleum Science and Coal Chemistry, from 1954 to 
1957. Іп 1971, The Royal Society, London, elected him as a Foreign Member. 


Awards 
*  Liebig Medal (1935) 
* War Merit Cross 2nd Class (1940) 
* Werner von Siemens Ring (1961) 
* Nobel Prize for Chemistry (1963) 
Organoaluminium chemistry 
Organolithium reagent 
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SOLUTION SET 80 


1. (а): (а) trans-Dicyanobis(ethylenediamine)cobalt(IIT) 
nitrate : trans- m 


ES as H 
QE г DD 4. (b): 205 — 08006 , zno.so, 


ZnO+H,SO, — ZnSO,+H,O 
trans- сыс} (еп). ХО» 
а. «ай une rotten IO, 2 (dil) и 
(b) mer-Triamminetrichloridoplatinum(IV) ZnSO, pem Re ZnS+H,SO, 


— —À (с): Let NaCl and CaCl, be a, b g respectively in 1 g 


ofa mixture. 
Н. 
Hall а! ^ atb=1 
Also, Мед. of CaCl; = Мед. of CaC;O, = Мед. of 
KMnO; =22х01х5=11 


NH; 111 
Facial (Fac) E Weight of CaCl = 11x4*x—— = 061g 
(© dis-Diamminedinitrito-O-platinum(II) EES “DE 
€) cis- to-O-platinum(TD: Weight of CaCl, in 5 g mixture = 0.61 x 5 
ee [PNE (ONO) — =305g 


ONO 
XL АГС Weight of NaCl in 5 g mixture = 0.39 x 5 = 1.95 g 
HN ONO! каў a) + e] 


Now, AT = 
W | асма for CaCl, 


(d) PES. M 1000 x 1.86 3.05 
bromide : trans-[Co(NH),Cl]Br mena *1) xi = 25 (1+2) х d 


_ 1000 x 1.86 
100 
Freezing point = 273 - 2.77 = 270.23 К 


x 0.149 = 2.77 К 


DONT DRINK WATER WHILE STUDYING. 
BECAUSE CHEMISTRY SAYS THAT 


7. 


8. 


. (8) 


(a, b): (a) С02- + 14H* -6[. —>2Cr** +31,+7H,0 
25,027 + I, —> 8,02 + 2I 

(b) 2MnO; + 16H* + 101 ——2 2Mn** + 5I, + SHO 
2507 «Ь- 5,02 + 2 

(b): Heat transferred to the calorimeter = Heat 

capacity of the calorimeter x Rise in temperature 

=17.7kJ K x (0.5 K) = 8.85 kJ 

Molar mass of CH, = 12 + 4 = 16g mol! 

Enthalpy of combustion of CH, at constant volume ie., 

—_{ 8:85 Я 4 

АЕ = (s в) = -885 kJ mol 

(а): СН) + 20 > CO» + 2Н;О(, 

AH = AE + An, 

= -885 + (-2 x 8.314 x 10? х 300) 

= -885 - 4.988 kJ mol"! = -889.988 kJ mol"! 

C HN 


Empirical formula = C4H4N 
(СНМ), = 108 

(12 x3 + 1x 4 + 14), = 108 
54n = 108 > n = 108/54 = 2 
Molecular formula = СН: №: 
No. of H-atom in СеНеМ» = 8 


. (3): 04 M ofA > 0.2 м > 0.1 M (for A) 


" k(at 35°C) 
Temperature coefficient - 2 — Қа 25°C) 

= 2k (at 25°C) = k (at 35°C) 

Now, for second order reaction rate constant (k) is 
inversely proportional to half-life (t12). 

As, k at 35°C gets doubled so, t, will be halved. 


0.4 M of p min, 0.2 м وکن‎ 0,1 p 20min 
0.05 M (for B) 
[A] 0.1 _,. 
[B] 0.05 
Sum of ratio = 2 + 1 =3 
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OBJECTIVE PROBLEMS 3. То110#1.0 M impure 
1. The magnetic moment of a certain complex (А) of H2504 sample, 1.0M В 
Co was found to be 4.89 В.М. and the EAN is 36. МОН solution was + 


10 
Co also forms complex (В) with magnetic moment added and a plot was š 
3.87 B.M. and EAN is 37 and complex (C) with obtained as follows: З |05 
EAN, 36 but diamagnetic. Which of the following ‘The % purity of H2804 


statements is true regarding the above observation? and the slope of curve, 93 10 L 
(а) The oxidation states of Co in (А), (В) and (C) respectively, are абша, 
are +3, 42 and +3, respectively. (а) 75%, - 1/2 (b) 75%, - 1 
(b) The number of unpaired electrons in (A), (B) (с) 50%, - 1/3 (d) 5096, - 1/4 
and (C) are 3, 4 and 0, respectively. 4. The major product in the reaction is 
(c) ‘The spin multiplicities of Co in (А), (B) and (C) Et 
are 3, 2 and 1, respectively. ml DIEI гу 
(d) The oxidation states of Со in (А), (В) and (C) M 
are +6, +8 and +1, respectively. Et М Et 
2, An organic compound А, СНО on reaction (a) mL (b) pa-]-/ 9n 
compound, B. The compound, B on ozonolysis 
gives compound, C, which in presence of a base 
gives, D. The compound, B on reaction with HBr © P (93 both дай (с), 
gives compound, Е. The compounds D and Е OH 
respectively are 5. A quantity of air (y = 1.4) at 300 K is compressed 
г" slowly in case І and suddenly to half of its volume іп 
case II. Which of the following is correct regarding 
(a) (b) the change in temperature in both cases? 
(a) Case І, AT = 0 К, case II, AT = 395.36 К 
(b) Case І, AT = 395.36 К, case II, AT = 95.36 К 
СНз СН. (c) Case I, AT = 10 К, case II, AT = 368.36 К 
Br (d) Case І, AT = 0 К, case II, AT = 95.36 К 
(i J. SUBJECTIVE PROBLEMS 
сн, 6. What will be the angular frequency of an electron 
CH, Br occupying the second Bohr's orbit of He* ion? 
СОСН; 7. An aromatic compound contains 69.496 carbon 
(4) || š and 5.8% hydrogen. À sample of 0.303 g of this 


compound was analysed for nitrogen by Kjeldahl's 
Ha method. The ammonia evolved was absorbed in 
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50 mL of 0.05 M sulphuric acid. The excess of acid 
required 25 mL of 0.1 М sodium hydroxide for 
neutralisation. Determine the molecular formula of 
the compound if its molecular weight is 121. Draw 
two possible structures for this compound. 

A mixture contains NaCl and an unknown chloride 
MCI. (i) 1 g of this is dissolved in water. Excess of 
acidified AgNO; solution is added to it. 2.567 g of 
a white precipitate is formed. (ii) 1 g of the original 
mixture is heated to 300°C. Some vapours come out 
which are absorbed in acidified AgNO; solution. 
1.341 g of a white precipitate is obtained. Find the 
molecular weight of the unknown chloride. 

How many moles of sodium propionate should 
be added to one litre of an aqueous solution 


containing 0.020 mole of propionic acid to obtain 
a buffer solution of pH 4.75? What will be pH if 
0.010 mole of hydrogen chloride is dissolved in the 
above buffer solution. (Dissociation constant of 
propionic acid, К. at 25°C = 1.34 x 10 5) 


10. A flask of LL having NH3g at 2.0 atm and 


200 K is connected with another flask of volume 
800 mL having HCl) at 8 atm and 200 K through 
a narrow tube of negligible volume. The two gases 
react to form NH4CI,, with evolution of 43 kJ mol! 
of heat. If heat capacity of HCl) at constant volume 
is 20 J К” тої! and neglecting heat capacity of 
flask, NH4CI and volume of solid NH4CI formed, 
calculate final temperature in flask. 

(R= 0.08 L-atm K”! mol!) 


1. 


2. 


SOLUTIONS 
(à: Complex Magnetic |  No.ofunpaired | Electronic configuration | Oxidation state 
moment electrons 

(A) | 489BM. 4 Со з; - 

(В) 3.87 BM. 3 Co 3d’; ше 

(o 08M. 0 соээзё;[1[1]%[ [ | = 

4 Thi is obtained by methyl r^y 
(a) M OMgBr CH3 y omm T 
ur Dh SL ан аў 
(А) (в) 
o,|zwu;o 
= Ф "a 


Bue Í С=О 


=. 


(D) (© 
3. (b): L Moles of NaOH = 1.0 M x 1.5 L = 1.5 mol 
Moles of H2SO, = 1.0 M x 1L = 1.0 mol 


5. (d): For case I, heat produced сап be exchanged 
with surroundings due to slow process and hence, the 
change is isothermal, і.е., AT = 0. 

For case II, the change is adiabatic. 


2NaOH + H5SO; —— Na5SO, + 2H,0 е 
inl imel asas: Thus, rV]! = ry?! 
Moles of H2SO, reacted with NaOH y te 
1 300xV04-D = т, x 
= 5 X152075 mol H804 on 
300 x (2)4) = Т, ; log 300 + 0.4 log 2 = log T. 
(ZS — 2 2 
—' “ыі 2477 + 0.120 = log Т); 2.597 = log T; 
H. Forslope: 2+7 =1; Slope 2-15] T= Antilog (2.597) = 39536 K 


Change in temperature (AT) = T; - T, = 95.36 К 
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6. Velocity of electron in Не” ion in an orbit (v) = 


212 
Radius of He” ion in an orbit (r) = — ^ ë 
-. Angular frequency, 4n ^meZ 
Ж. _ 2e x4n^me!z _ 8i? Z^ me* 
h пях п 
n=2,m=9.108 x 1075 g, Z - 2, 
h = 6.625 x 107 x 
е= 4.803 x 10! 
_ 8x(22/7 Pp X9.108x10 28 х(4.803х10719)* 
аў х(б.625х10 7 P 
= 2.06 x 1016 sec 
7. To calculate 
50 mL of 0.05 M H5SO, = 


2nZel 
nh 


of nitrogen : 
50 mL of 0.1 N H3504 
[г N22x M] 
Excess of acid required 25 mL of 0.1 M or 0.1 М NaOH 
[: N- M] 
25 mL of 0.1 М NaOH = 25 mL of 0.1 N Н504 
INiVi = N2V9] 
Volume of 0.1 М H;SO, used for neutralisation of 
NH» = 50 ~ 25 = 25 mL 
Hence, % age of N 
_ 1.4x normality of acid x volume of acid 
- weight of the compound 
14х0. x25 1559 
0.303 
Percentage of oxygen = 100 — (69.4 + 5.8 + 11.55) = 13.2596 
Empirical formula : 
a 


Percentage of nitrogen = 


= 
number 


Simplest ratio 
of atoms 
69.4 | 69.4/12=5.8 5.8/0.825 = 7 
5.8 5.8/1 = 5.8 5.8/0.825 = 7 
11,55 | 11.55/14 = 0.825 | 0.825/0.825 = 1 
| 13.25 | 13.25/16 = 0.828 | 0.825/0.828 = 1 | 
Hence, empirical formula of the aromatic compound 
= C;H;NO 


І 
| 
Г 


ото 


Empirical formula weight 
=7x12+7xX1+1x14+1x 16=84+7+ 14+ 16 = 121 
Molecular weight 121 - 

~ Empirical formula weight - 121 
Hence, molecular formula = C;H;NO. 
Structure of the compound : 
Since the compound is aromatic, we can write its 
formula as CsH;CH,NO or CsH;CH=NOH 


(benzaldoxime). It can exist in following two 
isomeric structures : 


o 
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кызый шш‏ و 
N— OH HO—N‏ 
syn-Benzaldoxime і-‏ 


з. Total weight of AgCl obtained = 2.567 g 
NaCl does not decompose on ing to 300°C. 
Therefore, amount of AgCI formed due to MCI = 1.341 g 
.. Weight of AgCI formed due to NaCl 
= 2.567 - 1.341 g = 1.226 g 
NaCl = АС = 
234355 1084355 
-585 -1435 
143.5 g of AgCl is obtained from NaCl = 58.5 g 
1.226 g of AgCl is obtained from NaCl 
aM x1.226g = 0.4998 g 


2. Weight of MCI in 1 g of mixture = 1.000 — 0.4948 g 
= 0.5002 g 
1.341 g AgCl is obtained from MCI = 0.5052 g 


143.5 g AgCl is obtained from MCI = 03002 143.5 
= 53.53 

Hence, molecular weight of MCI = 53.53 g. 

9. Letthe number of moles of sodium propionate — x 

к [Salil __ гэ 

А pH=pK, Мова" log(134x10 5). ie ] 

ог 475--log(134x10?) + ho 


MCI 


0.02 
x 
or 475- Panels! .— 
or log — -475- 4.8729 = - 0.1229 
0.02 


ог x-15x 1072 moles 

Amount of sodium propionate = 1.5 x 1072 moles 
Pageant respete OIG 
0.02) propionic acid and 0.005 moles (0.015 - 0.010) of 
sodium propionate are formed. 


pH =- log (134 x 1075) + og ™ 
= 4.87 — 0.78 = 4.09 


10. NHxg «наў P NHCl; AH - -430 k] 
2x1 8x0.8 
0.08x200 0.08x200 
0.125 04 0 
Final mole 0 0.275 0.125 
г. Heat produced = 0.125 x 43 = 5.375 К] 
‘The heat produced is used to increase the tem 
of НСІ left in flask since heat capacity of 
NH,Cl=0 
~ Q=nxC,xAT 
5.375 x 10° =0.275 x 20x AT => AT=977.27K 
2; Final temperature = 200 + 977.27 = 1177.27 К 
ее 


us 


Initial mole 


re 
and 
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with exclusive and brain storming MCQs 


Practicing these MCQs help to strengthen your concepts and give you extra edge in your NEET preparation 


I 
Which of the following base will give the best yield 
of the alkene II as the major product? 
(а) CHO" (b C,H;O` 
(c) (CH3);CO™ (d) (C,H;);CO™ 
If 10?! molecules are removed from 200 mg of CO, 
then the number of moles of CO, left are 
(a) 2.87 x 10? (b) 288x10? 
(c) 0.288 x 10? (d) 168x107? 


. On addition of increasing amount of AgNO, to 


0.1 M each of NaCl and NaBr in a solution, what 
96 of Вг ion get precipitated when CI ion starts 


precipitating? 

[Ky(AgCI) = 1.0 x 107°, К. (AgBr) = 1 x 107] 
(a) 0.11 (b) 999 

(c) 0.01 (d) 9.99 


4 In a 


t of quantum efficiency of 
photosynthesis in green plants, it was found that 
10 quanta of red light of wavelength 6850 À were 
needed to release one molecule of O,. The average 
energy storage in this process for 1 mole O; 
evolved is 112 kcal. What is the energy conversion 
efficiency in this experiment? 
(Given : 1 cal = 4.18 J; N, =6 х 1023, 
h = 6.63 x 10?* m? kg s) 
(а) 235 (b) 269 (с) 6637 (d) 731 
Which of the following statements about polar 
stratospheric clouds (PSCs) is not correct? 
(a) PSCs are formed over Antarctica during 
summer season. 
(b) Type I clouds are formed at about -77°C and 
contain solid HNO,-3H,0. 
(c) Type П clouds are formed at about – 85°C and 
contain some ice. 
(d) A tight whirlpool of wind called Polar Vortex is 
formed which surrounds Antarctica. 


. The C—C single bond length is 1.54 А and that 


of С1—С1 is 1.98 А. If the electronegativity of Cl 
and C are 3.0 and 2.5 respectively, the C—Cl bond 
length will be equal to 

(а) 3.12A (b) 167A (c) 171A (d) 2.12À 
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7. 


10. 


11. 


o 


AH of NF, is -113 kj mol and N—F bond 
energy is 273.0 kJ mol". If N = N and F—F bond 
energies are in the ratio of 6 : 1 then their magnitudes 
will be respectively 

(а) 780.0 kJ mol! and 130.0 К] тої! 

(b) 840.0 kJ mol! and 140.0 kJ mol 

(c) 950.0 kJ mol! and 158.3 kJ mol 

(d) 941.3 kJ mol”! and 156.9 kJ mol”. 

n-factors for Cu,S and CuS when they react with 
KMnO, in acidic medium are (neglecting the 
further oxidation of released SO,.) 

(0727 (566 (с) 68 (d 8,6 

Let the most probable velocity of hydrogen 
molecules at a temperature of t*C be Vp. When the 
temperature is raised to (2t + 273)°C the new rms 
velocity is (suppose all the molecules dissociate 
into atoms at later temperature.) 

(a) 2/3 V, b) Ev 


273 2 
zy 
x ; Jv (d) 3 


Which method is best for the synthesis of the 
аныш; 


3 
я ‘CH,OH 
CH; 
CH; 


Method I; 


(c) Both methods (I) and (П) are equally good. 
(d) Neither method (I) nor method (II). 


Which one of the following statement is wrong for 


the following reaction sequence? 
[A] + NaCr(OH) > (В) +, (c) 
Yellow Orange 
colour colour 
sol. comp. 
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12. 


13. 


14. 


15. 


(а) [A] is NaOH. (b) [B] is Na;CrO,. 

(Э [B] isNa,CrO, (4) [C] isNa,Cr,0,. 
Which of the following is not a resonance form of 
the enolate ion formed in the following acid-base 
equilibrium ? А 


сн, 
+ NaOH == 
о 


о 
CH; 

(9 
б " 


(d) 
Which of the following is not correct from the 
viewpoint of molecular orbital? 
(a) Be, is not a stable molecule. 
(b) He; is not stable but He* is expected to exist. 
(c) Bond strength of N; is maximum amongst the 
homonuclear diatomic molecules. 
(d) The order of energies of molecular orbitals in F; 
molecule is KKo29 < 0*29 «лара-лару < 2p < 
ا‎ У 
A mixture of Ма СО» and КСО, is used as fusion 
mixture because 
(a) it has lower m.pt than Na;CO, and converts 
metal salts to carbonates which decompose to 
metal oxides 
(b) it has higher m.pt than K,CO, and converts 
metal salts to carbonates, which decompose to 
metal oxides 
(с) it has lower m.pt. than both Na,CO, and K,CO, 
and converts the metal salts to carbonates, which 
to metal oxides 
(d) ithas higher m.pt. than both Na,CO, and K,CO, 
and converts the metal salts to carbonates which 
decompose to metal oxide. 
In the following reaction, ВН, + NH3 JOY 
Xis 
(a) [BH,(NH.),]*[BH,] ` 
(b) [BH,(NH;),] [BH] 
(с) (Вн,)* [BH,(NH;);] 
(d) (BH;)* [BH,(NH;).] 
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| SOLUTIONS — — — — | 
1. (d): Alkene II is less substituted means Hofmann's 
product. Bulky base gives Hofmanris product. 

2. (a):200mgofCO,-200x10?-02g 

44 g of CO, = 6.023 x 10” molecules 


0.2g of CO, = 6023x105 20.0273 x 102 


=2.73 x 1021 molecules 
Now, as 1021 molecules are removed, so remaining 
molecules = 2.73 x 1021 — 10?! 
= 10? (2.73 - 1) = 1.73 x 1021 molecules 
Now, 6.023 x 1023 molecules = 1 mole 


1 
2. 1.73 x 10?! molecules = 1x173x10 
6.023 x 1022 
= 2.87 x 10? moles 
3. (b): To precipitate the AgCl, 


K,(AgCl) -10 
(Aegis = ES = MO =10x10°M 


Kg (AgBr 10х1073 
[Ag] 10х10 
-10x10*M 


м 
9 of remaining [Br] = X19 — 199 291 


% of [Br] to be precipitated = 100 - 0.1 = 99.9 
4. 0): E= 29x17] 
Total energy of 10 quanta — 10 x 2.9 x 10719 = 29 x 1079] 
112 x 4.18 x10 
6x10? 
2780x107] 
7.80 x10 19 


agigi 100=269 


=0.287x 107 


[Br ] left at this stage = 


Energy stored for process = 


% efficiency = 


5. (a) 

6. (с): For a diatomic hetero molecule, 
а, з TA Tg 0.09 (x, - Xs) 

Where, 


1.54 1.98 
Thus, rc = = =0.77 À, та = 5 


Ха-Хс=30-2.5 =0.5 
4с-с1= 0.77 + 0.99 - 0.09 x 0.5 = 1.71 А 
7. O: Мож 3 Bg) — NE; AH =-1131J 


or JAHN ax +5 AHp- p ЗАНЫ = 1131 


© 
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Let x kJ mol” be the bond energy of F—F bond then 
bond energy of N = N bond will be бх. 


3 X6 хх—3х273= 23 


On solving, x — 156.9 kJ mol! 
‘Therefore, N=N bond energy = 6 x 156.9 

= 941.3 К] mol 
and F—F bond energy = 156.9 kJ mol ` 
8. (d): Cu” > 2Cu?* 4 2е (n =2) Gin) 

$” > SO,+ 6e (паб) 

Са?” does not change only S% changes to SO, 
hence, n = 6 


9. (b): Vp = pe = /к073+0) 


3(2t + 273 + 27 
У = т T — — 6(2 + 273)R = 6V, 
CH; CH; 
10. Te) ары а. Myether у 
Br 
CH; CH, 
сн, сн, 
@H,C= 
мв GDHO' CH;OH 
CH; CH; 
СН,Вг 
Method (I) will give 
CH,Br 
СН.Вг 


11. (b): 2NaCr(OH), + 2NaOH + 3H,0, 2%, 
(А) 
8H,O + 2Na,Cro, 28%, №0, 
(В) 


12. 9: (a), (c) and (d) a = —S 


санеце 


13. (d) : The molecular configuration 
шеше шаш cir свай свай сор! <O 
«вар «aai orta 

14. (с) 


15. (а) : BH, +2NH, ZS; [BH,(NH;),]* x^ 


"Total Marks : 120 


MONTHLY TEST 


T spec a бей ned column enables students 


Only One Option Correct Type 

. If H-atom is supplied with 12.1 eV energy and 
electron returns to the ground state after excitation 
then number of spectral lines іп Balmer series 
would be 

(Use energy of ground state of H-atom — -13.6 eV) 
(а) 1 (b) 2 (о 3 (d) 4 

. n and n, moles of two ideal gases having molecular 
weights M, and M; respectively at temperatures 
T, К and Т, К are mixed. Assuming по loss of 
energy, the temperature of mixture will become 


nf *nmT, 
(а) n, T, + nT (b) T +T, 
(c) nfi my (4) TXT 
m+ mxm 


. The formation of the oxide ion, O75, from oxygen 

atom requires first an exothermic and then an 

endothermic step as shown below : 

Ow + € — Ogg; АН" = -141 К] mol! 

Оф + € — Og; AH? = +780 kJ mol! 

Thus, process of formation of O% in gas phase is 

unfavourable even though O^ is isoelectronic with 

neon. It is due to the fact that 

(a) oxygen is more electronegative 

(b) addition of electron in oxygen results in larger 
size of the ion 

(с) electron repulsion outweighs the stability 
gained by achieving noble gas configuration 

(d) O ion has comparatively smaller size than 
oxygen atom. 

Ethanol can undergoes decomposition to form two 

sets of products. 


PRACTICE PAPER 


C; Hy + H;O g; AH? = 45.54 kJ 
nn] 


СНСНО + Hyg; AH? = 68.91 kJ 
If the molar ratio of C,H, to CH4CHO is 8: lina 
set of product gases, then the energy involved in the 
decomposition of 1 mole of ethanol is 
(a) 114.45 kJ (b) 48.137 kJ 
(c) 23.37 kJ (d) 57.22 kJ 
When KMnO, acts as an oxidising agent and 
ultimately forms [MnO,]^^, MnO, Mn;O,, Ма?” 
then the number of electrons transferred in each 


case respectively is 
(а) 43,1,5 (b) 1,5,3,7 
(c) 1,3,4,5 (d) 3,5,7,1 


When cyclohexane is poured on water, it floats, 
because 


(а) cyclohexane is in ‘boat’ form 

(b) cyclohexane is in ‘chair’ form 

(с) cyclohexane is in ‘crown’ form 

(d) cyclohexane is less denser than water. 


. Xand Y are metal nitrates. X on heating liberates O; 


but Y on heating liberates МО» and O;. X and Y are 


respectively 

(а) NaNO, KNO; (b) LINO, Mg(NO;); 

(c) NaNO3, Mg(NOs); (d) Mg(NO3)2, NaNO; 
Main pollutants release from iron and steel industry 
are 


(а) only SO; 
(c) only CO 


(b) only CO, 
(d) all of these. 


. The standard heat of combustion of Al is 


-837.8 kJ mol"! at 25°C. If Al reacts with O; at 25°C, 
which of the following releases 250 kJ of heat? 
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(а) The reaction of 0.624 mol of Al. 

(b) The formation of 0.624 mol of Al,03. 

(c) The reaction of 0.312 mol of Al. 

(d) The formation of 0.150 mol of ALO;. 
[e| 


10. The dipole moment of chlorobenzene, 
сі 


сі 
The dipole moment of or is 
сі сі 


(а) 2.86D (b) 225D (с) L5D (d) OD 


11. The major organic products A and B in the given 


reactions are заечы 
H,C. 
«аа ° коніс,н,он 
333-353 K 


„©-© 5-6 
a (s а ore 


12. How can the given reaction is made to proceed in 


forward direction? 

2B(OH), + 2NaOH=—NaBO, + Na[B(OH),] + 2H,O 
(a) Addition of cis-1, 2-diol 

(b) Addition of borax 

(c) Addition of trans-1, 2-diol 

(d) Addition of Na;HPO, 


Assertion & Reason Type 


Directions : In the following questions, a statement of assertion 


is followed by a statement of reason. Mark the correct choice as : 
(а 


) І both assertion and reason are true and reason is ће 


correct explanation of assertion. 


(b) If both assertion and reason are true but reason is not ће 


correct explanation of assertion. 
(c) If assertion is true but reason is false. 
(d) If both assertion and reason are false. 


13. Assertion : Buffer system of carbonic acid and 
sodium bicarbonate is used for the precipitation of 


hydroxides of third group elements. 


Reason : It maintains the pH to a constant value, 


about 7.4. 


14. Assertion : In ВгЕ;, axial fluorine atoms are bent 


towards the equatorial fluorine. 


Reason : Repulsion of lone pairs on equatorial 
fluorine is stronger as compared to on axial fluorine. 
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із 1.5 D. 


5. Assertion : Hydrogen and deuterium are both 
present in ordinary dihydrogen. 

Reason : Heavy hydrogen or deuterium was 
separated from liquid hydrogen by fractional 
distillation by H.C. Urey. 


JEE MAIN / ADVANCED 


Only One Option Correct Type 


16. When sulphur in the form of Sg is heated at 


900 K, the initial pressure of 1 atm falls by 2996 at 
equilibrium. This is because of conversion of some 
S, into Sz. The value of equilibrium constant for this 
reaction is 
(a) 2.55 


99 x 10? 
(c) 11 x 10? Ф 


(d) 1.89 


/2 
17. For a 3s-orbital, y(3s) = sx) 


(6 - бо + o?)e 9? where, aue What ење 


maximum radial distance of node from nucleus? 


2 3+3 3 6+30 
@ — Ы 5—7 

) 36-3454 (d) 3 (3-3) aq 
2 2 2 z 


18. А flask of 1L having NH; at 2.0 atm and 


200 K is connected with another flask of volume 
800 mL having HCl, at 8 atm and 200 К through 
а narrow tube of negligible volume. The two gases 
react to form NH,Cl, with evolution of 43 kJ mol” 
of heat. Ifheat capacity of HCl.) at constant volume 
is 20 J К! mol" and neglecting heat capacity of 
flask, and volume of solid NH,CI formed, then final 
temperature in flask is 

(Assume R = 0.08 L atm K `! mol?) 

(а) 977.27 К (b) 117727 K 

(c) 1077.27 K (d) 1277.27 K 


At least half of Earth's Oxygen 
Comes from the Ocean 
Microscopic, single celled 


photosynthetic mi 

called phytoplankton live near 
the surface of the water, drift 
with the currents, and generally 
do what plants do-make oxygen 
as a by-product by taking in 
sunlight and carbon dioxide. 


19, The compounds іп which the - CH; group causing (d) The interionic distance in NaF is smaller than 


decrease in acid strength and increase in basic that in MgO. 

strength are respectively 21. Which of the following reactions will give both 
(1) CH,—COOH gases (X) and (Y)? 

(2) ноос «У сн, NuC;O, + HSO,— (A) + NeSO, 


H,0+(X) + (Y 
2 Т 
Burns with Turns lime 


G) (4) 


ноос Сн; HC NH, yellow flame water milky 
CH, (а) H,C,0,> (Ы) FeC,0, “> 
5) а; () HCOONa —А > (d) HCOOAg—— 
22. The van der Waals’ parameters a and b for two gases 
NH; pee 
(a) 3and 5 (b) Land 5 Gu сав 
(с) 3and4 (d) 2and5 
More than One Options Correct Type а = 6.5 dmÉbar/mole? |а = 18.0 dm bar/mole? 
20. The values of two lattice energies are given below : b= 0.056 йт? mole! |b = 0.011 dm? mole"! 
NaF - 915 kJ mol !; MgO - 3933 kJ mol" Which of the following options are incorrect? 
Which of the following correct statements help to (а) (V), > (Vp (b) (P24 > (P)s 
explain the difference between these two values? (X(T) > (Tn (d) (Р) = (Р,)в 
(а) In each of these compounds, the ions are 23. Which ofthe following statements are correct about 
isoelectronic. the electrophilic substitution reactions in given 


(b) The attraction between doubly charged ions compounds A and B? 
is about four times than that between singly 


і 
soutien gO gO 


(c) The interionic distance in NaF is greater than 


For Complete updates on CBSE 2020 Exams 


Important Free Resources 


П blog.pcmbtoday.co 


CBSE Class-12 CBSE Class-12 30 Days Planner 
NEET Preparation 


== 
Fk 


Stay Tuned for JEE Main & NEET Complete Analysis! 


CHEMISTRY TODAY | APRIL'20 [65] 


(а) Compound А is more reactive than 


compound B. 
(b) In A, ring Y will take part in electrophilic 
substitution reaction. 
(c) In B, ring Q will take part in electrophilic 
substitution reaction. 
(d) Compound B is more reactive than 
compound A. 
Numerical Value Type 
24.In 1 L saturated solution of AgCl [K,(AgCI) 
= 16 x 10, 01 mol of CuCl [K,(CuCI) 


= 1.0 x 10 Š] is added. The resultant concentration 
of Ag* in the solution is 1.6 x 10 *. The value of x 
is 

. From the given species, the number of aromatic 


OAA 


(v) (vm (уш) 
To an dd vessel with movable piston under 
external pressure of 1 atm, 0.1 mol of He and 
1.0 molofan unknown compound (vapour pressure 
= 0.68 atm at 0°C) are introduced. Considering the 
ideal gas behaviour, the total volume (in litres) of 
the gases at 0*C is 
Matrix Match Type 


— M E EE 
appropriately matching the columns based on the 
information given in the passage : 
Columns 1, 2 and 3 contain number of moles, volumes 
at STP and number of atoms, respectively. 

Column! р) Column2 Column 3 


(1) 0.125 (i) 7840 mL (P) 13.25 x 10% 


CHECK YOUR PERFORMANCE / 


If your score is 


(П) 0.35 (ii) 11.2 dm? (Q) 6.32 x 10? 
(Ш) 1.1 (iii) 2.8 L (R) 6.023 x 1023 
(IV) 0.50 (iv) 24640 cc (5) 3.011 x 1023 


27. The correct combination for 16 g of NO, is 

(a) (D 6G)-—(R) (b) (ID (ii) — (S) 

(с) (ID (0) ә (d) (Ту) ә (ii) > (P) 
28. For 32 g of sulphur, correct combination will be 

(а) D> (i) ج‎ (Р) (b) (D (ii) — (R) 

(c) (ID > (i) — (Q) (d) (Ш) (v) — (S) 
Answer the following questions (29 and 30) by 
appropriately matching the columns based on the 
information given in the passage : 

Columns 1, 2 and 3 contain reactants, products and 
type of reactions, respectively. 


Column 1 Column 2 Column 3 
(А) аа (p.CH,CH,CH—CH, (w) Dimerisati 
(B) „гг. (q) (x) Intercon- 

А150.) j 3 version 

470-570 K сњансносн, 

CH; 
\_S uy. H (у) Isomerisation 
(C) EE emi چ‎ 

É kh дн FN 

çH, (NZ (2) Alkylation 
(D) CH=CH, + 

св, 
H-C-CH 
CH; 


29. Which ofthe following has the correct combination 
considering column-I, column-II and column-III ? 
(а) A> p, w (b B—s,w 
(с) Coqy (d D> rx 

30. Which of the following has the correct combination 
considering column-I, column-II and column-III ? 
(a) рэда (b C—s,y 
(с) Bony (d A>s,w ФФ 


Keys are published in this issue. Search now! Ф 


> 80% J| Your preparation is going good, keep it up to get high score. 
60-80% 1 Need more practice, try hard to score more next time. 


<60% І Stress more on 


concepts and revise thoroughly. 
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CONCEPT 
BOOSTER 


Hello dear students! Hope you all are fine. Those who have appeared for the board examinations, І believe 
that you did your best. Now it's hard time that you start identifying your weak areas. І would suggest you 
to study topicwise and not chapterwise as of now. Keeping this in mind І have present this article with some 
intricate and conceptual topics. Hope you will like it. All the best! 


*Arunava Sarkar 


WHAT YOU KNOW? 
CH; CH; 
СГ cm сі 
Я ut 
Ф 15-60°С +N, 
N3Br- Gm Br 
(іі) OF Ó * OF +N; 
cl cl 
NO, NO, 
NšCI- — CN 
с u 
(ii) 0100C” +N; 
Doyou know? 


CuCl га? -- [CuCl] 
(Cuprous salts have а special affinity for diazonium salts.) 
ANG + [CI Си — CI]- 9*4 Ar + 


Ar — Cl + CuCl 
What you must know? 
‘The above reactions are Sandmeyer reactions. If you take 
Cu powder then it will be named as Gattermann reaction. 


WHAT YOU KNOW? 
CgHsN3CI + HPO; + HO — > 
CoH, + H3PO; + НСІ + N;T 
This is deamination process. 
Do you know? 
The above reaction takes place via free radical 
mechanism. 


Chain initiation : 
PhNZCI + H;P(O)OH 
—» HCI + Ph — N = N — PH(O)OH 
—> Ph+ N; +PH(O)OH 
Chain propagation : 
Ph + H;P(O)OH --» PhH +PH(O)OH 
РЫМ; + PH(O)OH —> Рых, + PH(O)OH 
РАМ. {но 
H3PO; + H* 
What you must know? 
NaBH,/ethanol can also be used for replacement of 
diazonium group by hydrogen. 


“Institute of Chemistry (IOC)- Asansol, Durgapur, Dhanbad, Burdwan, Kolkata, Jamshedpur, Bokaro, Patna 
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WHAT YOU KNOW? 
O asena 


"(OO + N> + NaCl + HO 
©) (5) soe 
(OHOJ е, + NaCl + HO 


Do you know? 


PhNICI OH, ph — N 2 N — OH —9Ph + N; + OH 
OcN-O 


М AN 
€N-0 oc nth 0-N—9 
Ph Н Ph Н PÁ Н 
NO; 
+H,0 
Ph 
What you must know? 


The above reactions are Gomberg reactions. It is to 
be remembered that whatever becomes the nature of 
a substituent in the second component, ortho or para 
substitution always occurs predominantly. 


Q. Identify the product. 
CHCH = NOH “we 2 
=e a 
HC H $ 
ыш ў 9, b Y 
но? на “б 
оше _A y cH,—C=N+CH,COOH 
BS. zH Hs H 
= £ ` Mq 
ОН (й “сн. 


© 
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Do you know? 

Thorpe nitrile condensation or Thorpe reaction : 
Base catalysed condensation between two cyanide 
molecules where a-carbon of one molecule combines 
to the cyano carbon of the other is popularly known as 
Thorpe nitrile condensation or Thorpe reaction. Take 
the following example : — 


CH3;CH,C=N + CH3CH;CN Звон > 


NH єн; МН; СН; 
CH4CH5C — CH — СМ =—CH;CH,C = C— CN 
imino-nitrile (enamino-nitrile) 


Enamino-nitrile is more stabilised than imino-nitrile. 


| 
CHa FH C CH,- CH, 


NH C=N 
lI 
CH,— CH — C — CH;CH, -tautomerism,. 
| NH; 
CN | 
imino-nitrile ee 
CN 
enamino-nitrile 


Do remember that this reaction is carried out intra- 
molecularly also, and in that case this reaction is called 
‘Thorpe-Ziegler reaction and this is a useful method for 
preparing 5 to 8 large membered ring. 

CH,—C=N 


Tu p 


(Сн) - C МН, 
ee 


80. 
JEE 


with exclusive and brain storming MCQs 


lass 
XII 


Practicing these MCQs help to strengthen your concepts and give you extra edge in your JEE preparation 


Only One Option Correct Type (а) CH;CH(OH)C,H; (b) CH4COC4H; 
1. Consider the following, С.Н; 
L CO is more basic than [[ J. (c) CH,CH(OH)CgH, (d) CHy—C(OH)CgHHs 
М” N 


| 1 3. Which resonance form is not possible in 
H З Н the nucleophilic addition of OH ion to 
П. Order of basic nature is ке 2 


O 

F OH F OH 

СО=Ср=Ор «09° VU 
O O 


N 
NH, < S 7 wo 

my 2 is more basic than ammonia. o7 “о o 9 

ЕУ „ОН Fs OH 
(a) All statements are correct. © @ 
(b) Ilis wrong while І and Ш are correct statements. 
(с) Гапа Шаге wrong while II is correct statement. 

P Ny S au ле 
(d) Statements I and II are correct while III is wrong. о о о о 


2. Ima given set of the reactions, acetic acid yielded a 4: The emf ofa Daniell cell at 298 K is Ej, 
vg usd У Zn | ZnSO,(0.01 M) || CuSO, (1.0 M) | Cu 


product C. 

РС, , СН, p C;H;MgBr/H,O* When the concentration of ZnSO, is 1.0 M and that 
СЕСООН PA а лус of CuSO, is 0.01 M, the emf is changed to E>. 
The product C would be What is the relationship between E, and E,? 
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(а) E, =0 = E, (b) E, > E 
(c) E, « E, (d) E, = E, 
P,S; is used with KClO, in "strike any-where" 
matches. The number of 'P—P' bonds and 'S—P* 


bonds in P,S, are respectively 
*P—P' bond ‘S—P’ bond 
(a) 6 3 
(b) 3 6 
(с) 1 2 
(d) 0 6 


Which of the following statements is incorrect? 

(a) Natural starch has approximately 10-20% of 
amylose and 80-90% of amylopectin. 

(b) Amylose is water soluble and gives blue colour 
with iodine. 

(c) Amylopectin isa branched chain i 
insoluble in water and does not give blue colour 
with iodine. 

(d) Starch is not hydrolysed by enzyme amylase 
present in saliva. 

. І. [MnClJ*, [FeF? and (Сов are 
paramagnetic having four, five and four 
unpaired electrons respectively. 

П. Valence bond theory gives a quantitative 
interpretation of the thermodynamic stabilities 
of coordination compounds. 

Ш. The crystal field splitting A, depends upon the 
field produced by the ligand and charge on the 
metal ion. 

Among the following 

(a) only I and II (b) only I and III 

(c) 1, II and III (d) only II and Ш. 

Which of the following relations is/are correct 

according to Freundlich adsorption isotherm? 

(i) x/m - constant 

(ii) х/т = constant x р!” (n > 1) 

(iii) х/т = constant x p" (n > 1) 

(a) All are correct. (b) Only (i) and (ii) 

(c) Only (ii (d) Only (ii) 


correct statements are 


. Which of the following expressions is correct for 


packing fraction of NaCl if the ions along the face 
are diagonally removed ? 


Bye 16 „з агавы 
@ 3 З ss fe Bie 

8(r, +r уа 8(r, +r F 
„мы „гы 
С, 

В( +r)? Br, +r}? 
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10. Consider the following  isolation/purification 


processes. 

І. Heating impure metal with I, at 150-200°C 
and passing the resulting volatile iodide on 
hot tungsten filament at 1400°C to get the pure 
metal. 

П. Heating the sulphide ore in air until a part is 
converted to oxide and then further heating in 
the absence of air to let the oxide react with 
unchanged metal sulphide to get the metal. 

III. Electrolysis of the molten 
metal oxide and cryolite or fluorspar to obtain 
the metal. 

The processes used for obtaining aluminium, 

titanium and lead are 

(а) L II and III 

(c) III, I and II 


(b) П, II and I 
(d) II, I and III. 


More Than One Options Correct Type 


11. Which is not correct about X? 


H 
osc- соон PE: 
0 


(a) X can show haloform test. 
(b) X can give brisk effervescence with NaHCO. 
(c) X cannot show Feliling’s test. 
(d) X contains one —CHO, one C=O group and 
one — COOH group. 

12. The vapour pressure of an ideal solution of benzene 
and toluene is 550 torr at 80°C then what would be 
the correct statement about same solution at 100°C? 


hen — 


80°C 

Temp. (°С) — 

(а) Vapour pressure of solution = 725 torr. 

(b) At 725 torr pressure and 90°C, no vapour will 
form. 


Vi 


100*C 


MARCH 2020 
l-e-FLAVOPROTEINS — 2-i- GANGLIOSIDES 
4-g- MONTMORILLONITE 
64- SHERARDIZING 
8-f- LYSOLECITHIN 
10-c-BUFOTOXIN 


3-a-MASER 
5-b-OSTEOMALACIA 
7-h- AMPHETAMINE 
9-d-NEMATOCIDE 


2 9 з. (а) 
(с) Composition of vapours is 77 and т. 4. (b): Daniell cell Б: 
(d) Composition of liquid remain same at Cu” + Zn Э Zn” + Cu; п=2 
equilibrium condition at any temperature. 2+ 
° 0.0591 [Zn^] 
13. Fenton's reagent is, X + Н,О,. X combines readily Eçq = Ecel — zm log — 
with Y and НО to form crystals of Mohr's salt. X [Си 7] 
can be made in laboratory from Kipps waste. When E 0.0591 1 0.01 
Kipps waste is heated in the presence of O, and xr. EET 9B 10 
water, Z is also produced along with X. The reaction 


of X with KMnO, in the presence of H,SO, also Р, =. 2021 ор 12. 
gives Z. Identify the correct match. ые " 
(а) X = FeSO, (b) Z = Fe,(SO,); On increasing [Zn^'] and decreasing [Cu^*], E, 
(c) Y = (NH45SO, (d) Z = FeSO, becomes less than E, ie, E, > B, 
14. Which of the following statements is false regarding 5. (b): IN 
given reaction? F: 5 s< 
a $ P: 
1 NO, wj, 
6 Heat 
5 з +NHs Pressure” ` 
3 
а trisulphide, PAS, 
(a) No reaction is possible because —Clis present «s  p'bonds-6 “Р- P" bonds = 3 
on benzene ring. 6. (d) 


(b) A nucleophilic substitution will take place in 
which both —Cl will be replaced by two —NH; 7. (b):Valence bond theory does not give a 
groups. quantitative interpretation of the thermodynamic or 
(c) A nucleophilic substitution will take place in kinetic stabilities of coordination compounds. 
which only —Cl attached on C, will be replaced 8, (с) 


by —NH;. ; 4 " 

(d) A nucleophilic substitution will take place in 9 ا‎ м б m 
which only —Cl attached оп C, will be replaced ni 1 
by -МН). Effecti + 

15. When the temperature of a reaction is changed — duisi 

from T; to Т», half-life is found to decrease. Thus, Packing fraction = Total val 

(а) Tı T, ‘otal volume 

(b) the reaction is exothermic 13 An sax in Bap + Én 

(c) the reaction is endothermic ы Ë + ae 8 3 

(d) the reaction can be exothermic or endothermic. Sr, +r P ar, +r y 


10. (c) : L Tig; (impure) +21, 559€ y тц, 


Til, (volatile) — 3499 — (рше) + 2L 
a. IL 2PbS--30,—À— 2PbO +250, 
x PbS + 2PbO E.» 3Pb + SO, 


1. @ 

1 T 
з. (d) їсн,—с—он-“®эсн,—с— 
А 


Ш. Cathode: AP* (melt) + 3e —> Aly 
C—CH. ё сн 

On OE ? Anode: Cy + O^ (melt) —> CO + 2# 
© (в) Са) +20% (melt) —> CO, + 4e 
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11, (a,b,c,d) : 


OH: COOH OHC 
соон —5 T 
s 00 
12, (a,b): p = px, + ръхв (xg = mole fraction of 


benzene) 
550 = 400 x (1 - xg) + 600(хв) 
150 = (600 — 400)хв 


At 100 *C mole fraction will be same initially but get 
changed at equilibrium. 
P= | x500+ 3800 - 125600 - 725torr 
ХАРА = YAP 

125 


1 
— × 500 = уд × 725 = y, =— 
4 YA Ya 725 


5 24 
So, y, = апа Jp = 


At 90°C, mole fraction will be same initially but get 
changed at equilibrium. 


500 < P< 725 

So, at P = 725 only liquid state exists. 

13. (а,Ь,с) : Fenton's reagent is, FeSO, + H303. 
кар, (нид, t ss QULA AO 
FeS, + O; + Н,О — FeSO, + Fe,(SO,)s + H,SO, 


о) e 
10FeSO, + 2KMnO, + BH;SO, — 5Fe,(SO,);  2MnSO, 
(x) а +8H,0 


14. (a,b,d) : The - СІ group present in the o- and 
p-positions to the electron withdrawing group is 
activated towards nucleophilic substitution, hence, only 
--СІ present on the o- and/or p-position to the —NO; 
group will be replaced. 

15. (a, d) : Half-life of a reaction will decrease only 
when rate constant increases. Rate constants of all 
reactions (endothermic or exothermic) increase 
on increasing temperature (except for the reaction, 
2NO + O, 2 2NO,). 


EEE DEDE E EEE OF 


ФФ 


Unscramble the words given in column І and match them with their explanations in column ІІ. 


Column | 


. HANESPLIC (o) 


Column |! 


А hydroted Mg-Al-Fe silicote clay. Used os a catalyst, thermal insulotor ond 


in ogriculture os a rooting medium ond soil additive. 


. OPTHYRIXTO 
. ITEREVUICML 


It is o term opplied to solids e.g., during the process of magnetization of iron. 


It is on impure AO; (corundum) containing some iron oxide. It is used os a 
polishing agent ond abrasive. 
The isothermal gel-sol transformotion brought about by shaking or other 


mechanical тесп. It тау be regarded as c packing 

Phospholipids similar to lecithins except that ethanolamine or serine replaces 
choline in the molecule. They are found in all animals and vegetable tissues. 
Disease which is caused due to the deficiency of vitamin A. 

It is а white crystalline substance which turns red when exposed to air. It is 
used in analytical detection of carbohydrates. 

Н refers to any non-irritating chemical such as olive oil. 


Readers can send their responses at editor@mtg.in or post us with complete address by 10" of every month. 
Names of solution senders will be published in next issue. 


compulsory. 
Section A: Q.no. 1 to 20 are very short answer questions (objective type) and carry 1 mark each. 
Section B: Q.no. 21 to 27 are short answer questions and carry 2 marks each. 
Section C: Q.no. 28 to 34 are long answer questions and carry 3 marks each. 
Section D: Q.no. 35 to 37 are also long answer questions and carry 5 marks each. 
‘There is no overall choice. However an internal choice has been provided in two questions of two marks, two questions of three 


marks and all the three questions of five marks weightage. You 
Use log tables if necessary, use of calculators is not allowed. 


Time Allowed : 3 hours 


SECTION A 


Read the given passage and answer the questions 
number 1 to 5 that follow : 

‘The substitution reaction of alkyl halide mainly occurs 
by Syl or S42 mechanism. Whatever mechanism alkyl 
halides follow for the substitution reaction to occur, the 
polarity of the carbon halogen bond is responsible for 
these substitution reactions. The rate of S1 reactions 
are governed by the stability of carbocation whereas for 
Sy2 reactions steric factor is the deciding factor. If the 
starting material is a chiral compound, we may end up 
with an inverted product or racemic mixture depending 
upon the type of mechanism followed by alkyl halide. 
Cleavage of ethers with HI is also governed by steric 
factor and stability of carbocation, which indicates that 
in organic chemistry, these two major factors help us in 
deciding the kind of product formed. 

1. Predict the stereochemistry of the product formed 
if an optically active alkyl halide undergoes 
substitution reaction by S1 mechanism. 

Name the instrument used for measuring the 

by which the plane polarised light is rotated. 


have to attempt only one of the choices in such questions. 


Maximum Marks : 70 
3. Predict the major product formed when 
2-bromopentane reacts with alcoholic KOH. 
Give one use of CHI}. 
Write the structures of the products formed when 
anisole is treated with HI. 
Questions number 6 to 10 are one word answers : 
6. Identify which liquid will have a higher vapour 
pressure at 90°C if the boiling points of two liquids 
Aand B are 140°C and 180°C, respectively. 
Out of zinc and tin, whose coating is better to 
protect iron objects? 
Will the rate constant of the reaction depend upon T 
if the E,,, (activation energy) of the reaction is zero? 
Give the structure of the monomer of PVC. 
Which structural unit present in a detergent makes 
it non-biodegradable? 
Questions number 11 to 15 are multiple choice 
questions 
11. Out of the following, the strongest base in aqueous 

solution is 


4. 
5. 


9. 
10. 


*For Completa Analysis of CBSE Board Chemistry Paper 2020 & Important Free Resources Visit blog pembtoday.com 
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(a) methylamine (b) dimethylamine 
(c) trimethylamine(d) aniline. 

12. Iodoform test is not given by 
(a) ethanol (b) ethanal 
(c) pentan-2-one (d) pentan-3-one. 

13. Out of the following transition elements, the 
maximum number of oxidation states are shown by 
(а) Sc(Z=21) (Ы) Cr(Z=24) 
(с) Mn(Z-25) (d) Fe(Z - 26). 

14. Hardening of leather in tanning industry is based on 
(a) electrophoresis (b) electro-osmosis 
(c) mutual coagulation (d) Tyndall effect. 

15. What is the correct IUPAC name of the given 
compound? 


сн, 


і 
CH,— C — CH,— CH, 


| 
соон 
(a) 2,2-Dimethylbutanoic acid 
(b) 2-Carboxyl-2-methylbutane 
(c) 2-Ethyl-2-methylpropanoic acid 
(d) 3-Methylbutanecarboxylic acid 
For questions number 16 to 20, two statements are 
given-one labelled Assertion (A) and the other 
labelled Reason(R). Select the correct answer to these 
; — mesa (iii) and (iv) as given 


2 Both Assertion (A) and Reason (R) are correct 
Statements, and Reason (R) is the correct 
explanation of the Assertion (A). 

(ii) Both Assertion (A) and Reason (R) are correct 
Statements, but Reason (R) is not the correct 
explanation of the Assertion (A). 

(iii) Assertion (A) is correct, but Reason (R) is incorrect 
statement. 


(iv) Assertion (A) is incorrect, but Reason (R) is correct 
statement. 

16. Assertion (А): Auand Agare extracted Бу leaching 
their ores with a dil. solution of NaCN. 
Reason (R) : Impurities associated with these ores 
dissolve in NaCN. 

17. Assertion (A) : F — F bond in F, molecule is weak. 
Reason (R) : F atom is small in size. 

18. Assertion (A) : Linkage isomerism arises in 
coordination compounds because of ambidentate 


ligand. 
Reason (R) : Ambidentate ligand like NO, has two 
different donor atoms i.e., N and О. 


o 
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19, Assertion (А) : Sucrose is a non-reducing sugar. 
Reason (R) : Sucrose has glycosidic linkage. 

20. Assertion (A) : The molecularity of the reaction 
Н, + Br, —> 2HBr appears to be 2. 
Reason (R) : Two molecules of the reactants are 
involved in the given elementary reaction. 


SECTION B 


Explain the cleansing action of soaps. 

22. For a 5% solution of urea (Molar mass = 60 g/mol), 
calculate the osmotic pressure at 300 К. 
[R = 0.0821 L atm К”! mol-1] 

OR 

Visha took two aqueous solutions - one containing 
7.5 g of urea (Molar mass = 60 g/mol) and the 
other containing 42.75 g of substance Z in 100 g 
of water, respectively. It was observed that both the 
solutions froze at the same temperature. Calculate 
the molar mass of Z. 

23. Analyse the given graph, drawn between 
concentration of reactant vs. time. 


(a) Predict the order of reaction. 
(b) Theoretically, can the concentration of the reactant 
reduce to zero after infinite time. Explain. 
24. Draw the shape of the following molecules : 
(a) XeOF, 
(b) BrF, 
25. Give the formulae of the following compounds : 
(a) Potassium tetrahydroxidozincate(II) 
(b) Hexaammineplatinum(IV) chloride 
26. What happens when 
(a) propanone is treated with methylmagnesium 
iodide and then hydrolysed, and 


27. 


(b) benzene is treated with СН.СОСІ in presence 
of anhydrous AIC1,? 

Write the names and structures of monomers in 

the 


(a) Bakelite (Ы) Neoprene 


SECTION C 


28. Give the structures of A and B in the following 


sequence of reactions : 


(а) cH,CooH — P, A — NOR pg 


(b) CgH,NO, HE. A Мамонов 


(e) стада” At кшн 
OR 
How will you distinguish between the following 
pairs of compounds : 
(i) Aniline and ethanamine 
(ii) Aniline and N-methylaniline 


ma , 


(b) Arrange the following ا‎ in decreasing 


31. 


order of their boiling points 
Butanol, Butanamine, Butane 


. Give the plausible explanation for the following : 


(a) Glucose doesn't give 2,4-DNP test. 

(b) Thetwo strands in DNA are not identical but 
are complementary. 

(c) Starch and cellulose both contain glucose unit 
as monomer, yet they are structurally different. 

Account for the following : 

(a) Sulphurous acid is a reducing agent. 

(b) Fluorine forms only one oxoacid. 

(c) Boiling point of noble gases increases from He 
to Rn. 

OR 

Complete the following chemical reactions : 

(а) MnO, + 4HCl —> 

(b) XeF, + KF —> 

(с) Kag) + нш) + Ox — 

Explain the role of the following : 

(a) NaCN in the separation of ZnS and PbS. 

(b) SiO, in the metallurgy of Cu containing Fe 


as impurity. 
(c) Iodine in the refining of Ti. 


32. Give three points of difference between 


physisorption and chemisorption. 


33. How will the rate of the reaction be affected when 


(a) surface area of the reactant is reduced, 


34. 


(b) catalyst is added in а reversible reaction, and 
(c) temperature of the reaction is increased? 
Calculate the mass of ascorbic acid (Molar mass = 
176 g mol’) to be dissolved in 75 g of acetic acid, 
to lower its freezing point by 1.5°C . 

(K,- 3.9 K kg mol) 


SECTION D 


35. 


(a) 


(b) 


(b) 


(a) 
(b) 


37. 


(a) Calculate AG* —: the Preston, 

Zn + Oi, — + Cus 

Given : E? for Amen -0.76 V and 

E for Cu?*/Cu = 40.34 V 

В = 8.314 ] К”! mol”, F = 96500 C mol", 

(b) Give two advantages of fuel cells. 
OR 


Out of the following pairs, predict with reason 

which pair will allow greater conduction of 

electricity. 

(i) Silver wire at 30°C or silver wire at 60°C. 

(ü) 0.1 MCH,COOH solution or І M CH,COOH 
solution, 

(iii) KCI solution at 20°C or KCI solution at 50°C. 

Give two points of differences between 

electrochemical and electrolytic cells. 

(a) Account for the following : 

(i) Copper(I compounds are white whereas 
copper(II) compounds are coloured. 

(ü) Chromates change their colour when kept in 
an acidic solution, 

(iii) Zn, Cd, Hg are considered as d-block elements 
but not as transition elements. 


Calculate the spin-only moment of Со?" (Z = 27) 
Hune the electronic configuration of Co and 


OR 


Give three points of difference between lanthanoids 
and actinoids. 


Give reason and select one atom/ion which will 
exhibit asked property : 

(ü) Sc* or Cr** (exhibit diamagnetic behaviour) 
(ü) Cr or Cu (high melting and boiling point) 

(a) Out of t-butyl alcohol and n-butanol, which 
one will undergo acid catalysed dehydration faster 
and why? 

Carry out the following conversions : 

(i) Phenol to salicylaldehyde 

(ii) t-Butyl chloride to t-butyl ethyl ether 

(iii) Propene to propanol 
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OR 


(a) Give the mechanism for the formation of ethanol 
from ethene. 

(b) Predict the reagent for carrying out the following 
conversions : 
(i) Phenolto benzoquinone 
(ii) Anisole to p-bromoanisole 
(iii) Phenol to 2,4,6-tribromophenol 


ИШНЕН: НЕНЕН 
1. Stereochemical aspects of nucleophilic substitution 
reaction in S41 proceeds with racemisation. 
2. Polarimeter is used for measuring the angle by 
which the plane polarised light is rotated. 
Г 
3. CH,—CH,—CH,—CH—CH, + KOH ary —5 
2-Вготорепіапе 
CH,—CH,—CH=CH—CH, + 
Pent-2-ene 
(Major) CH,—CH,—CH,—CH=CH, 
Pent-1-ene 
(Minor) 
4. lodoform (CHI) is used as a mild antiseptic. 


O- 
š 
1 
©- 
8 


9. CH,—CH, 

10. Branched hydrocarbon chain 

11. (b) : The increasing order of basicity of the given 

compounds аге (CH,),NH > CH,NH, > (CH,),N > 

C,H,NH,. 

There is a subtle interplay of the inductive effect, 

solvation effect and steric hindrance of alkyl groups 

which decides the basic strength of alkyl amines in the 

aqueous state. 

12, (d) : Iodoform test is given by only those carbonyl 

compounds which have CH,—C— group or alcohols 
II 


[9] 
which have CH,—CH — in their structure. 
13. (9 бн 
14. (с) : Hardening of leather in tanning industry is 
based on mutual coagulation. 
15. (a) 


o 
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16. (c) : Au and Ag dissolve in NaCN solution to form 
their soluble complexes while the impurities remain 
unaffected which are filtered off. 
17. (b) : Due to small size, the lone pairs of electrons 
on F-atoms repel the bond pair between F-atoms. 
Therefore, F—F bond in F, molecule is weak. 
18. (a) 
19. (а) : Sucrose is disaccharide and із two 
monosaccharides are held together by a glycosidic 
linkage. Since the reducing groups of glucose and 
fructose are involved in glycosidic bond formation, 
therefore, sucrose is a non-reducing sugar. 
20. (a) : Molecularity is two because two molecules 
of the reactants are involved in the given elementary 
reaction. 
21. (a) Refer to answer 8, Page no. 267 (MTG CBSE 
Champion Chemistry Class 12). 
(b) Refer to answer 6, Page no. 267 (MTG CBSE 
Champion Chemistry Class 12). 

OR 
Soap has a hydrophobic part (hydrocarbon) that 
attracts dirt, grease oil, etc. whereas hydrophilic part 
(— COONa) attracts water that take oil, dirt and grease. 
Soaps do not work well with hard water because Мр?” 
and Са?” ions of hard water react with soap to form 
magnesium and calcium salts of fatty acids which are 


insoluble in water and form scum. 
2C,;H4,COONa + CaCl, — 2NaCl + (C,,H,,COO),Ca 
Soap Insoluble calcium 
stearate (soap) 


22. Molality (m) of urea solution 
_ w x 1000 _ 5x1000 
`` MxMass of solvent 60х95 
Osmotic pressure (л) = CRT 
= 0.877 x 0.0821 x 300 = 21.6 atm 
OR 
75 x 1000 


Molality (т) of urea = 10x100 =125m “а 


42.75 х 1000 
Molar mass x 100 
= 427.5 (ii) 
Mol. mass 
As both the solutions have same depression in freezing 


= 0.877 m 


Molality of substance, 2 = 


From eqn. (i) and (ii), we get 
125= 427.5 
Molar mass 
Molar mass of Z - 342 g/mol 
23. (a) The reaction is of first order. 
(b) Rate — k[A] for first order reaction. 
2305 le 
t [A], 


Ве, 
25. (а) Я 
(b) [P(NHJICI, 
Hexaammineplatinum(IV) chloride 
о OMgl 
26. (а) CH,— un, NAE, афа, 
اس‎ 
CH,-6—CH, но 
сн, 
2-Methylpropan-2-ol 
COCH, 
(b) (б) +cH,coa AAS, 
Benzene Acetophenone 


27. (а) Bakelite: Monomers аге phenol and 


formaldehyde. 
OH 


(b) Neoprene: Neoprene or polychloroprene is formed 
by the polymerisation of chloroprene. 
T 
CH,—C—CH-— CH, 
(2-Chloro-1,3-butadiene) 
28. (a) CH,COOH “5 CH,CONH, ASRS CH,NH, 
(А) (в) 


Fe+HCl NaNO, + HCl 
(b) CH No — 77» сна ос {у 
C4H,NICE 
(в) 


+ + 
(©) cq, N,cr SX, «ноч Bom, GADON 


OR 
(a) G) Refer to answer 42, Page no. 228 (MTG CBSE 
Champion Chemistry Class 12). 
(ii) Refer to answer 60 (іі), Page no. 230 (MTG CBSE 
Champion Chemistry Class 12). 
la чны order of boiling points of given 
compounds 
Butanol » Butanamine » Butane 
29. (a) Actually, glucose exists in the cyclic hemiacetal 
form with only a small amount (« 0.0596) of the open 
chain form. Since, the concentration of the open chain 
form is low and its reaction with 2,4-DNP is reversible, 
therefore, formation of 2,4-DNP derivative cannot 
disturb the equilibrium to regenerate more of the open 
chain form from the cyclic hemiacetal form and hence, 
does not give this test. 
(b) The two strands in DNA molecule are held together 
by the hydrogen bonds between purine base of one 
strand and pyrimidine base of the other and vice versa. 
Because of different sizes and geometries of the bases, 
the only possible pairing in DNA are G (guanine) and 
С (cytosine) through three H-bonds, i.e., (С = С) and 
between A (adenine) and T (thymine) through two 
H-bonds (i.e., A - T) . Due to this base-pairing principle, 
the sequence of bases in one strand automatically fixes 
the sequence of bases in the other strand. Thus, the two 
strands are complementary and not identical. 
(c) The basic structural difference between starch 
and cellulose is of linkage between the glucose units. 
In starch, there is -D-glycosidic linkage. Both the 
components of starch-amylose and amylopectin are 
polymers of o:-D-glucose. On the other hand, cellulose 
is a linear polymer of B-D-glucose in which C1 of one 
glucose unit is connected to C4 of the other through 
B-D-glycosidic linkage. 
30. (a) Due to the presence of a lone pair of electrons 
on the sulphur atom, acid can be easily 
oxidised to sulphuric acid therefore, it acts as a reducing 


agent. 
H,O + Br, + H,SO, —9 2HBr + H,SO, 
(b) Refer to answer 88, Page по. 110 (MTG CBSE 
Champion Chemistry Class 12). 
(c) As the size of noble gases increases, van der Waals’ 
forces of attraction increase accordingly and hence, the 
boiling point increases from He to Rn. 

@ 
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OR 

(а) MnO, + 4HCI—> MnCl, + 2H,0 + Cl 
(b) XeF, + KF— К+ [XeF,] 
(c) lag + 4Н ш, *Oyg—3 2H,0 + 2L 
31. (a) NaCN is used as a depressant іп froth floatation 
process which selectively prevents ZnS from coming to 
the froth but allows PbS to come with the froth. 

(b) During the metallurgy of copper from copper 

ites, CuFeS;, its roasting gives FeO besides CuO 
and SO,. 
4CuFeSj +ПО, „у 4FeO(; +2Cu,0/,) 8S0; 
(Copper pyrites) 
To remove FeO, SiO, is added to form slag. 
FO + SiO, -FeSiO, 
(Basic oxide) (Acidic oxide) Slag 

(c) Refer to answer 86, Page no. 93 (MTG CBSE 
Champion Chemistry Class 12). 
32. 
- Ë 
Physisorption ^ Chemisorption 
| Low enthalpy, is the High enthalpy, is the 
order of 20-40 order of 80-240 
| 10) mol". KJ mol". 
| Reversibility Reversible process. Irreversible process. 
With the increase in Chemisorption 
temperature temperature, extent first increases with 
of adsorption temperature upto a 
decreases because certain extent and 
adsorption is а then decreases. A 
exothermic process gas adsorbed at 
and kinetic energy low temperature by 
of gas molecules physical adsorption 


increases with may change into 
temperature. chemisorption at high 
temperature. 


33. (a) For a reaction involving a solid reactant or 
the smaller is the particle size i.e., greater is 
the surface area, the faster is the reaction. therefore, on 
reducing the surface area, rate of reaction is reduced. 
(b) A catalyst generally increases the speed of a 
reaction without itself being consumed in the reaction. 
In case of reversible reactions, a catalyst helps to attain 
the equilibrium quickly without disturbing the state of 
equilibrium. 
(c) The rate of reaction increases with increase of 
temperature. In most of the cases, the rate of reaction 
becomes nearly double for 10* rise of temperature. 
In some cases, reactions do not take place at room 
temperature but takes place at higher temperature. 


Ф 
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34. Given, М, = 176 g mol}, AT,= 1.5°C 
w, 775g, Ку= 39 К kg mol ', w; = ? 
Ky X wa X1000 


AT, - 
M; Хх 


2 AT, XM) xwı 15x176x75 
ч К; х1000 3.9 х 1000 


35. (а) Zn + Cup) — Zr + Cu 
Here, п =2 


=5.077g 


Кы = cathode “Бароде 
= 0.34 - (-0.76) = 1.1 V 
Е= 96500 С mol! 
A,G* -пЕЕ дз -2 x 1.1 x 96500 = —212300 J mol! 
=-212.3 kJ mol! 
(b) The two advantages of fuel cells are : 
(i) They produce electricity with an efficiency of about 
7096 compared to thermal plants whose efficiency is 
about 4096, 
(ii) They are pollution free. 
OR 
(а) (1) Silver wire at 30°C allows greater conduction 
of electricity than 60°C because with increase in 
temperature metallic conduction decreases due to 
vibration of kernels. 
(ii) 01 M acetic acid solution allows greater 
conduction of electricity because with dilution degree 
of dissociation increases and hence, number of ions 
increases. 
(іі) КСІ solution at 50°C will have greater conductance. 
‘This is because ionic mobilities increases with increase 


in temperature. 

 ————— =н 

_S.No. | Electrochemical cell Electrolytic cell — 

1; It is a device to convert | It is a device to convert 
chemical energy into electrical energy into 
electrical energy, ie, | chemical energy, 
electrical energy is ie., electrical energy 
produced as а result of | is supplied to the 
the redox reaction. electrolytic solution to 

bring about the redox 
| reaction. 

2. It is based upon the The redox reaction is 
redox reaction which is | non-spontaneous and 
spontaneous i.e., takes place only when 
AG = -ve electrical energy is 

supplied i.e., AG = +ve. 


36. (а) (і) Cu(I) compounds have completely filled 
d-orbitals and there are no vacant d-orbitals for 


promotion of electrons whereas in Cu(II) compounds 
have one unpaired electron which is responsible for 
colour formation. 

(ii) In aqueous solution, 


СО?” + H,O=—2Cr0}+ 2H* 
Dichromate ion Chromate ion 
(Orange red) (Yellow ) 


When an acid is added (і.е., pH of solution decreased), 
the concentration of H* ions is increased and the 
reaction proceeds in the backward direction producing 
an orange red dichromate solution. 

(ii) Zn, Cd, Hg are considered as d-block elements but 
not as transition elements because they do not have 
partly filled d-orbitals in their atomic state or their 
common oxidation states (i.e., Zn?*, Cd?*, Hg?*). 

(b) Co = [Ar]3d/4s? 

Co?* = [Ar]3d7 

i.e., there are three unpaired electrons (n = 3). 


Hence, p= /n(n+2) B.M. =4/3(3+2) 23.87 B.M. 
OR 
(a) (i) Difference between lanthanoids and actinoids 
are following : 
(i) Electronic configuration : The general electronic 
configuration of lanthanoids is [Xe]4f !-!^ 549-! 6s 
whereas, that of actinoids is [Rn] 5f !-14 6d°-! 72. Thus, 
lanthanoids involve the filling of 4f-orbitals whereas, 
actinoids involve the filling of 5f-orbitals. 
(ii) Oxidation states : Lanthanoids have principal 
oxidation state of +3. In addition, the lanthanoids show 
limited oxidation states such as +2, +3 and +4 because 
of large energy gap between 4f and 5d subshells. On the 
other hand, actinoids show a large number of oxidation 
states because of small energy gap between 5f and 6d 
subshells. 
(iii) Chemical reactivity : First few members of 
lanthanoids are quite reactive almost like calcium, 
whereas, actinoids are highly reactive metals especially 
in the finely divided state. Lanthanoids react with dilute 
acids to liberate Н, gas whereas actinoids react with 
boiling water to give a mixture of oxide and hydride. 
(b) (i) Sc** has 3d? outer electronic configuration, 
therefore it is diamagnetic in nature whereas Сг?” has 
ЗФ outer electronic configuration. So, it is paramagnetic 
due to presence of unpaired electrons. 
(ii) In a particular series, the metallic strength 
increases upto middle with increasing number of 
unpaired electrons, і.е., upto d? configuration. After Cr, 
the number of unpaired electrons goes on decreasing. 
Accordingly, the m.pt and b.pt. decrease after middle 
(Cr) because of increasing pairing of electrons. 


37. (a) Refer to answer 73, Page no. 188 (MTG CBSE 
Champion Chemistry Class 12). 
OH ONa 


CHO 
NaOH, 340 К 
тя » Cerin ORO? С 
Phenol 


OH 


CHO ына 
-NaCl 


Salicylaldehyde 
(ii) The given conversion is not possible by treating 
sodium ethoxide with t-butyl chloride or bromide 
since, under these conditions an alkene i.e., isobutylene 
(2-methylpropene) is the main product. 


(iii) CH,—CH=CH, + (H—BH,); 
Lr" 


н ВН, 

єсн,сн,сн,),в-н 2S 

38,0; 

тон нау ~ CH:CH,CH,),B 

3CH,CH,CH,OH + H,BO, 

Propan-1-ol 
OR 

(a) Refer to answer 53, Page no. 186 (MTG CBSE 
Champion Chemistry Class 12). 

(b) (i) Refer to answer 58 (i), Page no. 186 (MTG CBSE 
Champion Chemistry Class 12). 

(ii) Refer to answer 83, Page no. 189 (MTG CBSE 
Champion Che Class 12). 

(iii) Refer to answer 51 (ii), m no. 186 (MTG CBSE 
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СНАМРЎОМ 


CHAPTERWISE-TOPICWISE 


CHEMISTRY 


^ Redox Reactions 


Essentials of > The s-Block Elements 


» The p-Block Elements 


° In redox systems, the titration method can be 
е 3 Я adopted to determine the strength of a reductant/ 
* Redox reaction (Oxidation-reduction) cxidastintora red itive indicator. 


s е MnO acts as the self-indicator. 
Sn + Вен — 2Fe?*-«Sn* © CrO% which is not a self-indicator but oxidises the 
p diii. | indicator substance diphenylamine just after the 
ый ыш equivalence point to produce an intense blue colour 
Oxidation thus signalling the end 
© Types of redox reactions : ° n ufa 
- Combination reaction : and has a very specific reaction with thiosulphate 
о 0 4223 ions (5,02), which is a redox reaction. 
SMgtNo Иш e 20 + 4F Cul, +L 
- Decomposition reaction : . I, +2807 — 2F +S Ог 
Да Ань, 
- Displacement reaction : * Alkali metals: [noble gas]ns! 
(a) Metal displacement : * Alkaline earth metals : [noble gas]ns? 
чана: B © ажа * Chemical properties of alkali metals : 
CuSO, + Zn — Cu *ZnSO, 4Li + О, — 214,0 (Oxide) 
2Na + O, — Na, (Peroxide) 
(b) Non-metal displacement : M +O,— MO, (Superoxide) (where, M = К, Rb, Cs) 
2Fe + 3H,O -4> Fey, 43H, ee eae ae agen, 
—  Disproportionation reaction : 2M + H, —»2M'H- 
жыз аа 2M + X; —5 2M'X 
2H;0; —> 2H;0 +O, M+ (x+y)NH3— [M(NHj),]" + мна” 
® In C430, oxidation number of carbon is 4/3. 852 —— 
е 10 Br,O, oxidation number of bromine is 16/3. а на 
° In Na,S,Og, oxidation number of sulphur is 2.5. paramagnetism. 
* The element having fractional oxidation state is M,0 + HO  2M' + 20H 
realised to present in different oxidation states. М.О; + 2H,0 — 2М' + 20H + H20, 
20 2MO, + 29,0 — 2M* + 2ОН + H50; + O; 
occ-e-c-o 4LiNO; — 2Li,0 + 4NO, + О, 
ë ——— А 2NaNO, — 2NaNO, + О, 
О . По o Iles _ * Someimportant reactions : 
TIN La) O-8-5-5-8-6 2NH; + H,O + CO, > (NH,),CO, 
o 4 “о о о (NH,),CO, + HO + СО, — 2NH,HCO, 
BrO, Sor NH,HCO, + NaCl э NHCl + NaHCO, 
(Iibromooctaoxide) — — (Tetrathionate ion) 2NaHCO, -э Na,CO, + CO, + H,O 


2NH,Cl + Са(ОН), — 2NH, + CaCl, + 2H;,O 
Na,CO,10H,0 К > Na,CO;H,O + 9H,0 
Na, CO3 HO ZK» Na. CO, + HO 

Na,CO, + Н.О + СО,  2NaHCO, 

e Chemical properties of alkaline earth metals : 
MX, МХ, (X- E Cl, Br, D 
вео + C+ C], = весі, CO 
2BeCl, + LiAIH, — 2BeH, + LiCl + AlCl, 

M + 2HCl + MCh H, 
M + (x + y)NHs > [MNH] 2I NH)" 
MO + H,O э M(OH); 
Be(OH), + 20H-— [Be(OH)4]- 

Berylate ion 
Be(OH), + 2НСІ — Весі, + 2H,O 
2M(NO3), э 2MO + 4NO, + O, 

[М = Be, Mg, Са, Sr, Ba) 


e Important reactions : 
CaCO, <=> Сао + CO, 
CaO + H,O — Ca(OH), 
CaO + СО, — CaCO, 
СаО + SiO; — CaSiO, 
6CaO + PO, — 2Ca,(PO,); 
Ca(OH), + СО, — CaCO, + HO 
CaCO; + CO,+ НО — Ca(HCO,), 
2Ca(OH), + 2Cl, — CaCl, + Ca(OCI,) + 2H,0 
Bleaching powder 


CaCl, + Na,CO; — CaCO, + 2NaCl 

cico 29, сао + CO, 

CaCO, + 2HCl — CaCl, + НО + CO; 

CaCO, + H,SO,— CaSO, + HzO + СО, 

2(CaSO,2H;0) — 2(CaSO,)-H;O + 3H;O 
е Electronic configuration : ns*np'* (except for He) 
* Chemical properties : 

4E +30, -5» 2£,0, 

2E + N, > 2EN 

2Al + 6НСІ — 2AP* + 6CI + ЗН, 

2Al + 2NaOH + 6H,O — 2Na*[AI(OH),] ` + 3H, 

Sodium 


tetrahydroxoaluminate(III) 
2E+3X,—>2EX, (X=Ę Cl, Bs 1) 
F,B + ЧН, —> F3B < МН. 


Na,B,O, + 7H;O — 2NaOH + 4H3BO, 
Orthoboric acid 


Na,B;O710H,O -5» Ма,В,О; -» 2NaBO, + B,Os 
Sodium Boric 
metaborate anhydride 

Na;B,O; + 2НСІ + 5H,O — 2NaCl + 4B(OH); 

B(OH), + 2НОН — [B(OH),]- + H,O* 

HBO; -^» HBO, > B,0, 

4ВЕ; + 3LiAlH, — 2B;H, + 3LiF + 3AIF; 

2NaBH, +1, — B;H, + Маі + Н, 

2BF, + 6NaH > В.Н, + 6NaF 

B,H, + 30;  B,O, + ЗНО 

В.Н. + 6H,O  2B(OH), + 6H, 

BH, 2NMe; — 2BH;-NMes 

BH, + 2CO — 2BH;-CO 

3B,H, + 6NH; э 3[BH,(NH;);]'[BH,]- E у 

2B3N3H, + 12H, 
Borazine 
(Inorganic benzene) 
2MH + B;H,—> 2M'[BH,] (М = Lior Na) 

Sn + 2H,O > SnO, + 2H, 

SiCl, + 4H,O 2499 > (Он), 

Silicic acid 

Important reactions : 

2C +O, -» 2CO 

373K 
HCOOH “ана но +CO 


c+H,0 کل‎ co+H, 
“айца. 

2C + O, + 4N; 200 + 4N3 

Producer gas 

ЗСО + Fe;O, > 2Fe + ЗСО, 

СО + ZnO — Zn + CO; 

SiO, + 2NaOH — Na,SiO; + HO 

SiO, + 4HF — SiF, + 2H,O 


2CH,C1 + si SPS (CH) SiC, 


(CH)),Si(OH)2 «зна 


з Hs сњ 
В Б а RENT 
CH; CH, CH3 
n ышан 
T9 үг» 
CH, /,CH, 
Silicone 


MONTHLY TEST 


cially designed column enables students to 


If analyse their extent of under 
'ect answer and deduct one mark for wrong answer. Self check table given at the end will help you to c 


tanding of all chapters. Give yourself four marks 
heck your readiness. 


PRACTICE PAPER 
Total Marks : 120 Time Taken : 60 Min. 
6. The radioactive isotope, Co which is used in the 
Only One Option Correct Type treatment of cancer can be made by (п, p) reaction. 


The volume of a colloidal particle, V, as compared For this reaction the target nucleus is 

puse чачта (а) Со (b) Эм 
V, approximately could be 59 š 

@1 (10? (910? (10 © #0 (d) жм 

On the basis of following reactions and conditions, 7. Identify X and Y. 

PbO, — PbO; АС вк < 0 

SnO, — SnO; АС вк > 0 VÀ ES i 

most le oxidation state of Pb and Sn will be CHO 

(a) РЫ“, Sn (b) РЬ, Sn?* Y 


(с) (d) Pb?*, Sn 

The pair in which both species have same magnetic 
moment (spin only value) is 

(a) ICH Oy". [Col] 

(b) [Cr(H,O)ç]?*, [Fe(H,O)]2* 

(с) [МН O) 5, (Cro 

(d) [сос » [Fe(H,0),] 

In a solid AB having the NaCl structure, A atoms 
occupy the corners of the cubic unit cell. If all 
the face-centred atoms along one of the axes are 
removed, then the resultant stoichiometry of the 


" Dip. 
(5 ч” ЧИРЕ 
(с) II 
CH,OH 
(d) 
= н 


; 


mS au 
"-— 
ss 


UN 


solid is 8. Тһе major product of the following reaction is 
(a) AB, (D AB (e) A,B, (d) A,B, C,H,CH,CH(OH)CH(CH,), "4s + 
The correct IUPAC name of compound H (CH. 
[Pt(en),CMONO)}* is „=. йш 
(а) Ee H H 
(b) C"-——— (b) “с-сн, 
latinum(TV) ion HC 

(c) chloridobis(ethylenediamine)nitrito-O- 

platinum(IV) ion (с) کے‎ 
(d) chloridodiethylenediaminenitro-O-platinum H CH(CH3); 


(IV) ion. 
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(d) none of these. 


9. Which опе of the following is а non-steroidal 
hormone? 
(a) Estradiol 
(b) Prostaglandin 
(c) Progesterone 
(d) Estrone 
. Which of the following statements indicates the 
cyclic structure of glucose? 
(a) Glucose gets oxidised to gluconic acid on 
reaction with bromine water. 
(b) Glucose on heating with HI forms n-hexane. 
(c) Glucose does not give 2, 4-DNP test. 
(d) All of the above. 


11. Which of the following reactions takes place 
in fusion zone in the blast furnace during the 


extraction of iron? 


(a) CaCO, —> СаО + CO, 
(b) CO, + C —> 2CO 


(с) C «0, — CO, 


(d) FeO, + 3CO —> 2Fe + 3CO, 


12. 
3 


at 
m" най з/п 
ө >< 


The monomer unit for the following polymer is 


6) NZ 
<= 


Some Facts Behind the Chemistry of Insect Repellents 


COMMON INGREDIENTS IN INSECT REPELLENTS 


Insect repellents are used to repel | 


mosquitoes, ticks, flies and other | N, A-Diethyl-meta-toluamide 
biting insects. These repellents | MOLECULAR FORMULA 
affect an insect senses such as Soto 

smell and taste to prevent it from 

finding a human or animal host. nN 


* It is the most common active 
ingredient. 
+ 2-8 hours protection (20-30% 
solution). 
* 10-30% solution safe for 
adults. «1096 recommended for | 


3 children up to 12. 
+ Effective for 
~ | flies and other biting insects. 
WHAT ATTRACTS INSECTS? 
1-Octen-3-ol p-Menthane-3, 8-diol 
MOLECULAR FORMULA 
Санио 
н 
он 
ААА A 
|... MOLECULAR FORMULA 
This chemical is present in| Cıghao02 i 
human sweat and breath, and is | + ti ашла] Rn o о | 
thought to attract biting insects | + Approximately 6 hours protection | 
і (10-20% solution). 
Such as mosquitoes. It is often + No a 


used in combination with CO, in 


Mosquitoes traps. It is also known occurs. выба 

+ Mosquitoes, and gnat | 
as mushroom alcohol because it is repellent; also a miticide, killing 
found in mushrooms. insects and mites. 


cow 
tss 


| + It is odourless and doesn't 


damage plastics. 


| 2-8 hours protection (20% 


solution.) 
+ Used on human skin or clothing. 


eyes on contact. 
* Repels mosquitoes, ticks, body 
lice and biting flies. 
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HOW DO INSECT 
REPELLENTS WORK? 


NS 


Unpleasent odour of repellents 
| confuses insects by jamming 
their olfactory receptors which 
produces repellent effect. 
Recent studies suggest that, 
after initially being exposed to 
| the repellent DEET, insects can 
temporarily overcome or develop 
resistance to its repellent effect. 
This could have future implications 
for how the efficacy of repellents 
is determinec. 

AN INVISIBLE BUT A BUILT IN 


| Researchers showed — that 
| bacteria on human skin form 
1-methylpiperazine that prevents 
mosquitoes from recognising 
presence of human. 


o 


Assertion & Reason Type 


Directions : In the following questions, a statement of 
assertion is followed by a statement of reason. Mark the 
correct choice as : 


(a) 
(b) 
(c) 


(d) 
13. 


14. 


15. 


If both assertion and reason are true and reason is 
the correct explanation of assertion. 

If both assertion and reason are true but reason is 
not the correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 

Assertion : The size of the heavier lanthanoid ions 
Dy?* and Ho” are similar to that of Y?*. 

Reason : The lanthanoid contraction reduces the 
radii of the last four elements in the series below 
that of Y?* in the preceding transition series. 
Assertion : Decrease in the vapour pressure of 
water by adding 1.0 mol of sucrose to one kg of 
water is nearly similar to that produced by adding 
1.0 mol of urea to the same quantity of water at the 
same temperature. 

Reason : Decrease in the vapour pressure of 
solvent depends on the quantity of non-volatile 
solute present in the fixed amount of solvent, 
irrespective of its nature. 

Statement-1 : The gross mobility of elastomer 
chain is due to its special characteristics. 
Statement-2 : It contains a linear chain. 


JEE MAIN / ADVANCED 


16. 


17. 


Only One Option Correct Type 
The standard electrode potential of Cu/Cu^* 
couple is -0.34 volt. At what concentration of Cu” 
ions will this electrode potential be zero? 
(a) 3.12 x 10 (b) 3.02 x 1072 
(с) 5.66 x 105 (d) 5.66 x 10° 
What would be the Y and Z in the following 
reaction sequence? 


yx 
OTE R> 2 
ч 
x z 
(a) Succinic acid Adipic acid 
(b) Oxalic acid Malonic acid 
(c) Glutaric acid Adipic acid 
(d) Adipic acid Succinic acid 
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18. The total vapour pressure of a 4 mole 96 solution 


of NH, in water at 293 K is 50.0 torr and the 
vapour pressure of pure water is 17.0 torr at this 
temperature. Applying Henry's law and Raoult's law, 
the total vapour pressure for a 5 mole 96 solution is 
(a) 58.42 torr (b) 33 torr 

(c) 42.1 torr (d) 52.25 torr. 


19. Final product of the given reaction sequence is 


Om mace 
CH; 


«) obo ©) OC 
© @ оне 


More than Опе Options Correct Type 


20. Protons accelerate the hydrolysis of esters. This is 


an example of 

(a) a promoter 

(b) a heterogeneous catalyst 

(c) an acid base catalyst (d) an auto catalyst. 


21. Which of the following statements are correct? 


(a) TeO, is almost insoluble in water so that 
tellurous acid has not been characterised. 

(b) BrF, is pyramidal in shape. 

(c) Except CCl, other tetrahalides of group 14 
are easily hydrolysed by water. 

(d) There are only 12 bonding electrons available 
in diborane. 


22. If same quantity of electricity is passed through 


three electrolytic cells containing FeSO,, Fe,(SO,), 

and Fe(NO,),, then 

(a) the amount of iron deposited in FeSO, and 
Fe,(SO,), are equal 

(b) the amount of iron deposited in FeSO, is 
1.5 times of the amount of iron deposited in 
Fe(NO,), 


“The pessimist sees difficulty in every opportunity. 
The optimist sees the opportunity in every difficulty.” 


WINSTON CHURCHILL 


(c) the amount of iron deposited in Fe,(SO,), and 
Fe(NO,), are equal 
(d) the same amount of gas is evolved in all three 
cases at the anode. 
If the radius of Na* is 95 pm and that of CI ion is 
181 pm then 
(a) co-ordination no. of Na* is 6 
(b) co-ordination no. of Na’ is 8 
(c) length of the unit cell is 552 pm 
(d) length of the unit cell is 380 pm. 
Numerical Value Type 
The number of monochlorinated products possible 
for free radical chlorination of 2, 2-dimethylbutane 
is___. 
Among the ions, 
[Co(NH,CH,CH,NH,),Cl,]*, [CrCl,(C,0,)4]* 
[Fe(H,0),(OH),]", [Fe(NH3) (CN), 
[Co(NH,CH,CH,NH,),(NH,)CI* and 
[Co(NH,),(H,O)CI]**, the number of complex 
ions that show cis-trans isomerism is а 
Following steps are involved in manufacturing of 
compound (Z). 


sa «аа ВВ, lation Brown residue 
( (0 
The difference іп the oxidation number of Cr in 
(X) and (Z) is__. 
Matrix Match Type 
Questions 27-28: 


Drugs are chemical substances of low molecular mass. 
These interact with macromolecular targets to produce 
biological response. If biological response is therapeutic 
and useful then these chemicals are called medicines 
which are used for treatment, diagnosis and prevention 
of disease. 


Check 


90-75% 
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27. Which of the following has correct combination 
considering column-I and column-II? 
(a) Poll (b) Q> IV 
(с) RƏI (d) SoM 

28. Which of the following has correct combination 
considering column-I and column-II? 


(а) РЭШ (b) QI 
(c) КЭТУ (d) SII 
Questions 29-30 : 


Haloalkanes undergoes nucleophilic substitution reactions 
and elimination reactions. Reactions in which a stronger 
nucleophile displaces a weaker nucleophile are called 
nucleophilic substitution reactions. Elimination reactions 
occur when a strong base approaches to haloalkanes and 
tends to loose proton from D-carbon atom. 


29. Which of the following has correct combination 
considering column-I and column-II? 


(a) Poll (b) Q 4111 
(с) R9 IV (d) Sol 

30. Which of the following has correct combination 
considering column-I and column-II? 


(a) PoI (b) Q> 11 
(с К» Ш (d) S IV oo 
are published in this issue. Search now! Ф 
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* JEE Main Jonvary & April 2019 Solved Papers Included 


Available at all leading book shops throughout India. To buy online visit www.mtg.in 
For more information or for help in placing your order, call 0124-6601200 or email info@mtg.in 
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MEG 


The most comprehensive question bank books 
that you cannot afford to ignore 


32 Years' NEET Chapterwise solutions Physics, Chemistry & Biology contain not 
only chapterwise questions that have appeared over the last 32 years in NEET, 
but also full solutions, that too by experts. Needless to say, these question banks 
are essential for any student to compete successfully in NEET. 


Available at all leading book shops throughout India. 
For more information or for help in placing your order: 
Call 0124-6601200 or email info@mtg.in 
"Application to read QR codes required 
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FOR DETAILS 


© Visit 
www,.sofworld.org 


© Visit 
www facebook. com/sofworld 


© Write to us at 
info@sotworld.org 


е (all :0124 - 4951200 


* Check with your teacher 


SCIENCE оспамар FOUNDATION 


ANNOUNCES 


A 


Important: 
Closing date 


August 31, 2020 


SCHOLARSHIPS 
* Girl Child Scholarship 
Scheme - 300 Nos. 
T 5,000 each 


* Scholarship of 
Excellence in 
English -120 Nos. 
1 5,000 each 


е Academic Excellence 
Scholarship -208 Nos 
1 5,000 each 
+Trophy 


Registered В.М.І. No. 53544/1991 Published on 1st of every month Postal Regd. No. DL-SW-01/4044/18-20 
Lic. No. U(SW)-28/2018-20 to post without prepayment of postage N.D.P.S.O. ND-1 on 2-3rd same month 


NEED A DIRECTION 


Aakash introduces ІАС5Т, an instant scholarship test that 
allows students to take the exam on the spot and provides 
them with details of scholarship earned immediately. With 
iACST students can take instant admission and prepare 


under the expert guidance of Aakash 


iACST is conducted every day at all Aakash Centres 


xams 2021-2024 x SCNOO Board Exams 


Note: For details & availability of 1 & 3 Year Courses for Class Vill and 3 & 4 Year Courses for Class IX & X, contact the nearest branch / centre of Aakash. “Оп Tuition Fee. 


DIRECT Eligibility: 


Class XII Appeared / 
ADMISSION for NEET / JEE (Main & Advanced) 2021 Passed Students 


for NEET / JEE (Main & Advanced) - Class ХІ & XII ae Passed Students | For School / Board Exams / NTSE & Olympiads (Class VIII / IX / X) 


А тоог m. Ў AI і —— 
LIVE ONLINE CLASSES. 


RECORDED VIDED LECTURES PRINTED STUDY MATERIAL 


| 


For Digital / Distance Learning Programs Call: =» or Give a Missed Call: 9599698683 
1800-102-2727 9599280605 Aaka sh 


Registered Office: Aakash Tower, 8, Pusa Road, New Delhi- 10005. Ph.: (01 1) 47623456 | E-mail: reach.us@aesl.in | SUNDAY OPEN 


(Divisions of Aakash Educatonal Services Limied) 


